STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION 650-050-38

TECHNICAL REPORT COVERSHEET ENVIRONMENTAL

MANAGEMENT
06/29

Draft Preliminary Drainage Report

Florida Department of Transportation
District Four
SR 9/1-95

Limits of Project: FROM SOUTH OF SR 870/COMMERCIAL BOULEVARD TO NORTH OF CYPRESS
CREEKROAD

Broward County, Florida
Financial Management Number: 435808-1-22-02
ETDM Number: 14222
July 31, 2018

The environmental review, consultation, and other actions required by applicable federal environmental
laws for this project are being, or have been, carried out by FDOT pursuant to 23 U.S.C. § 327 and a
Memorandum of Understanding dated December 14, 2016 and executed by FHWA and FDOT.

This action has been determined to be a Draft Preliminary Engineering Report (PER) which meets the
definition contained in 40 CFR 1508.4, and, based on past experience with similar actions and this
analysis, does not involve significant environmental impacts. Signature below constitutes Location and
Design Concept Acceptance:

Director of the Office of Environmental Management Date
Florida Department of Transportation



From South of SR 870/Commercial Blvd. to North of Cypress Creek Rd. FDOTE )
FM# 435808-1-22-02/ ETDM 14222 P

1. This reportis based on the best available information at this time.

2. This is a 60% Draft Preliminary Drainage Report which focuses on establishing
existing conditions, and determining stormwater management facilities needed

to satisfy Water Quality and Quantity requirements set forth by relevant

government agencies.

3. Items that are pending are highlighted in yellow.
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This report provides the drainage documentation required to support the Project Development
and Environment (PD&E) Study prepared for SR-9/1-95 From South of SR-870/Commercial
Boulevard to North of Cypress Creek Road.

The project is located within the limits of the City of Fort Lauderdale, Oakland Park and Pompano
Beach. The South Florida Rail Corridor (SFRC)/CSX Railroad is adjacent to and runs parallel along
the west side of [-95 within the project area. The signalized intersections on Commercial Boulevard
immediately adjacent to |-95 are Powerline Road to the west and N. Andrews Avenue to the east.
The signalized intersections on Cypress Creek Road immediately adjacent to 1-95 are N. Andrews
Avenue to the west and NE 7 Avenue to the east.

The primary need for this project is to increase capacity on |-95 and at the Cypress Creek Road/I-
95 and Commercial Boulevard/I-95 interchanges. The project is also intended to improve safety
within the vicinity, including access to 1-95 and the arterial intersections.

The project area was divided into four main drainage systems (i.e. System C13-SCOM, C13-NCOM,
C14-SCYP and C14-NCYP), as shown in Figure 5-1. The naming convention was chosen so that the
first three characters represent the name of the receiving waterbody, followed by the fourth
character which represents the location of the system with respect to the intersecting roadway at
the interchange (i.e. Commercial Boulevard. & Cypress Creek Road), and then by the last three
characters which represent the name of the intersecting roadway at the interchange. Runoff from
Systems C13-SCOM and C13-NCOM ultimately discharges into the C-13 Canal while runoff from
Systems C14-SCYP and C14-NCYP discharges into the C-14 Canal.

The approach to meet water quality requirements for Systems C13-SCOM and C13-NCOM is to
account for the existing surplus capacity (2.43 ac-ft.) that is available in the interconnected
treatment areas (swales and ponds) just south of these systems. Runoff from Systems C13-SCOM
and C13-NCOM will enter these treatment areas before discharging into the C13-Canal.

The approach to meet water quality requirements for System C14-SCYP, for the preferred
alternative, is to account for the surplus capacity that is available in System C14-NCYP. In addition,
the control structures for various interconnected dry detention ponds in System C14-NCYP will be
raised 2 inches. These ponds include Pond 5, Pond 6, Pond 7, Pond 8, Swale 9, Swale 10, and Swale
14. Using this approach, 6.23 ac-ft. of treatment volume will be provided and will be sufficient to
accommodate the proposed roadway improvements for System C14-SCYP. The approach to
meet water quality requirements for System C14-NCYP is to treat the additional runoff using the
existing treatment areas with surplus capacity. Based on information obtained from SFWMD Permit
06-01465-S, it was determined that the existing treatments areas in System C14-NCYP have a
surplus capacity of 3.60 ac-ft. which is sufficient to accommodate the proposed roadway
improvements, under the preferred alternative.

Stormwater management systems proposed by this study meet current water quality standards as
set forth in Chapter 62-302 of the Florida Administrative Code. The approach to meet water
quality requirements is to provide treatment for the increase in impervious area and restore or
replace existing treatment facilities impacted by this project. The recommended permitting
approach is to modify existing SFWMD Permit 06-01465-S. Following this approach, no offsite ponds
or right of way acquisition is needed to meet current permitting requirements.
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The Florida Department of Transportation (FDOT) District Four is conducting a Project Development and
Environment (PD&E) Study for improvements to SR 9/1-95 from south of SR 870/Commercial Boulevard to
north of Cypress Creek Road in Broward County, Florida (Milepost 14.5 to Milepost 17.0).

This Preliminary Drainage Report provides the drainage documentation required to support the
Project Development and Environment (PD&E) Study prepared for SR 9/1-95 from South of SR-
870/Commercial Boulevard Interchange to North of Cypress Creek Road. This report documents
the stormwater management systems required to meet the design stormwater quality and
guantity criteria. In addition, possible locations for stormwater ponds, right of way needed to
accommodate the proposed stormwater management facilities and a preliminary hydraulic
analysis of the study area are provided in this report. Finally, this report documents existing South
Florida Water Management District Permits and provides a recommended permitting approach
that can be used when this project goes to construction.

I-95 is one of the most important surface transportation facilities along the east coast of Florida. As part of
the state’s Strategic Intermodal System (SIS), it is a critical asset for moving people and goods within the 12
coastal counties, including Miami-Dade, Broward, and Palm Beach Counties.

FDOT is conducting a comprehensive systematic analysis of the 1-95 interchanges in Broward and Paim
Beach Counties for the first time since the initial construction of the interstate in the 1970s. Per the 1-95
Interchange Master Plan, FDOT has developed preliminary design concepts to address traffic spillback onto
I-95, improve traffic operations at the interchanges, reduce congestion which has reached unacceptable
levels during peak hours, and to enhance overall safety at each interchange, including those at
Commercial Boulevard and Cypress Creek Road. These preliminary design concepts were developed in
separate Interchange Concept Development Reports (ICDR) for each interchange completed in February
2016 (Commercial Boulevard) and June 2015 (Cypress Creek Road).

The intent of the 1-95 PD&E Study from south of Commercial Boulevard to north of Cypress Creek Road is to
study in further detail the preliminary design concepts from the 1-95 Interchange Master Plan ICDRs in
addition to other alternatives. This PD&E Study will also include a No-Action alternative which assumes no
proposed improvement and serves as a baseline for comparison against other alternatives.

This project is proposing improvements to the Commercial Boulevard and Cypress Creek Road
interchanges and along I-95 from south of Commercial Boulevard to north of Cypress Creek Road, a
distance of approximately two miles in Broward County, Florida. A project location map is depicted in
Figure 1-1.

I-95 is the primary north-south interstate facility that links all major cities along the Atlantic Seaboard and is
one of the most important transportation systems in southeast Florida. I-95 is one of the two major
expressways, Florida's Turnpike being the other, that connect the major employment centers and
residential areas within the South Florida tri-county area. |-95 is part of the state's SIS and the National
Highway System (NHS). In addition, I-95 is designated as an evacuation route along the east coast of
Florida.

[-95, within the majority of the project limits, has six general purpose lanes (three in each direction) and two
High Occupancy Vehicle (HOV) lanes (one in each direction). This segment of 1-95 is functionally classified
as a Divided Urban Principal Arterial Interstate and has a posted speed limit of 65 miles per hour. The
access management classification for this corridor is Class 1.2, Freeway in an existing urbanized area with
limited access. There are two full interchanges within the project limits located at Commercial Boulevard
and Cypress Creek Road, as well as entry ramps from N. Andrews Avenue and from the Cypress Creek Park
and Ride Lot to I-95 southbound.

Draft Final Preliminary Drainage Report 1
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The proposed improvements will be compatible with the proposed 1-95 Express Lanes Phase 3
Project, which will introduce two tolled, express lanes in place of the existing HOV lanes from
Broward Boulevard in Broward County to Linton Boulevard in Palm Beach County. Phase 3A, which
extends from Broward Boulevard to south of SW 10 Street and includes the limits of the proposed
interchange improvements, began construction in early 2016.

The primary need for this project is to increase capacity and improve traffic operations on |-95 and at the
Commercial Boulevard and Cypress Creek Road interchanges. The project is also intended to improve
safety within the vicinity, including access to I-95 and the arterial intersections. Secondary considerations for
the purpose and need of this project include system linkage, modal interrelationships, transportation
demand, social demands and economic development, and evacuation.

I-95 within the project limits currently operates at Level of Service (LOS) F. Additionally, Commercial
Boulevard operates at LOS E east of I-95 and LOS F west of 1-95, while Cypress Creek Road operates at LOS
E on both sides of I-95. Without improvements, the driving conditions will continue to deteriorate well below
acceptable LOS standards. The 95 Express Phase 3 improvements will help maintain or slightly improve the I-
95 corridor LOS by adding one travel lane in each direction in the form of an Express Lane. The
improvements proposed as part of this project will complement the [1-95 Express Lanes improvements.

The existing Cypress Creek Park and Ride southbound on ramp and Commercial Boulevard southbound on
ramp provide less than 500 feet of weave distance before the acceleration lane drops and merges with
the general-purpose traffic. This forces commuters to merge with the general-purpose traffic while
accelerating which is an unsafe maneuver.

The proposed modifications will improve the safety of the project corridor. The buses travelling onto 1-95
from the Cypress Creek Park and Ride will be provided greater distance prior to merging with 1-95
southbound traffic. Additionally, the existing substandard vertical clearance of the North Andrews Avenue
bridge over I-95 will be resolved with the bridge replacement.

The project is anticipated to improve emergency evacuation capabilities by enhancing connectivity and
accessibility to major arterials designated on the state evacuation route. I-95, Commercial Boulevard, and
Cypress Creek Road serve as part of the emergency evacuation route network designated by the Florida
Division of Emergency Management and by Broward County. Commercial Boulevard and Cypress Creek
Road move traffic from the east to 1-95. |-95 is critical in facilitating traffic during emergency evacuation
periods as it connects to other major arterials and highways of the state evacuation route network (i.e., I-
595 and the Florida's Turnpike).

The Cypress Creek Road Interchange Project is included in the Broward Metropolitan Planning Organization
(MPO) Transportation Improvement Program (TIP) for Fiscal Years (FY) 2016-2020, FDOT Work Program FY
2017- 2021, FDOT State TIP FY 2016-2020, and FDOT SIS Five Year Plan FY 2016-2020 for PD&E Phase in FY 2016.

The Broward MPO 2035 Long Range Transportation Plan (LRTP) included improvements to all I-95
interchanges in Broward County under lllustrative Roadway Projects. lllustrative projects are those that
cannot be included in the cost feasible plan due to financial constraints but would be included in a future
approved TIP.

The alternative development includes a southbound Collector-Distributor (CD) road system
between the two interchanges, four Alternatives for the Commercial Boulevard interchange area
and two Alternatives for the Cypress Creek Road interchange area.
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[-95 Northbound Off-Ramp:
e Provide two additional eastbound right turn lanes to have a triple right turn movement
going to Commercial Boulevard east.

[-95 Southbound Off-Ramp:
e Provide one additional westbound right turn lane to have a dual right turn movement
going to Commercial Boulevard west.

Commercial Boulevard and Powerline Road Intersection:
e Provide one additional Powerline Road southbound left turn lane by removing one of the
three through lanes to have triple lefts going east on commercial Boulevard.

e Provide one additional Commercial Boulevard westbound right turn lane to have a dual
right turns movement going to Powerline Road northbound.

e Provide one additional Commercial Boulevard westbound through lane by removing one
of the two westbound to southbound left turn lanes to have four through westbound lanes.

Commercial Boulevard and N. Andrews Avenue Intersection:
e Provide one additional N. Andrews Avenue southbound left turn lane to have dual lefts
going east on Commercial Boulevard.

e Provide one additional Commercial Boulevard eastbound through lane to have four
through eastbound lanes.

[-95 Northbound Off-Ramp:
e Provide two additional eastbound right turn lanes to have a triple right turn movement
going to Commercial Boulevard east.

[-95 Southbound Off-Ramp:
e Provide one additional westbound right turn lane to have a dual right turn movement
going to Commercial Boulevard west.

Commercial Boulevard and Powerline Road Intersection:

e Provide a T-shape (echelon) bridge at the intersection to accommodate Powerline
northbound and southbound through traffic, northbound to westbound left traffic
southbound to eastbound left traffic, and southbound to westbound right traffic. This T-
shape bridge has three lanes along Powerline Road and one lane along Commercial
Boulevard. In addition, one lane frontage roads will be provided on each side of the
elevated section along Powerline Road. All through lanes along Commercial Boulevard
remain at-grade. Note that the eastbound and westbound existing dual left turn lanes
have been reduced to just one left turn in each direction.

e Provide a U-turn bay to allow dual U-Turn lanes along Commercial Boulevard close to NW
12 Avenue to accommodate the Powerline Road southbound to eastbound left traffic
coming from the T-shape bridge.
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e Provide an additional through lane along the segment of Commercial Boulevard from
northbound off-ramp terminal to NE 3 Avenue.

Commercial Boulevard and N. Andrews Avenue Intersection:
e Provide one additional N. Andrews Avenue southbound left turn lane to have dual lefts
going east on Commercial Boulevard.

e Provide one additional Commercial Boulevard eastbound through lane to have four
through eastbound lanes.

e Reduce existing westbound though lanes from three to two lanes.

e Provide a one lane bridge across N. Andrews Avenue to accommodate Commercial
Boulevard westbound traffic to the existing 1-95 westbound to southbound flyover on-
ramp. The proposed one lane bridge merges with the existing 1-95 westbound to
southbound at-grade ramp which accommodates the N. Andrews Avenue southbound
and northbound traffic heading to southbound 1-95. This reconfigured 1-95 westbound to
southbound flyover on-ramp will have two lanes at the entrance and will drop to one lane
after the third span of the flyover bridge. The first three spans of the flyover bridge will be
reconstructed.

e Convert existing two-lane frontage road located at the northeast quadrant of the
intersection to a one lane frontage road in the westbound direction. The west end of the
proposed one lane frontage road turns northward before approaching N. Andrews
Avenue and terminates at the intersection of NE 1 Avenue and NE 51Street.

[-95 Northbound Off-Ramp:
e Provide two additional eastbound right turn lanes to have a triple right turn movement
going to Commercial Boulevard east.

[-95 Southbound Off-Ramp:
e Provide one additional westbound right turn lane to have a dual right turn movement
going to Commercial Boulevard west.

Commercial Boulevard and Powerline Road Intersection:
e Provide a two lane (one way in each direction) bridge along Powerline Road to
accommodate the Powerline Road northbound and southbound through traffic. A Texas
U-turn is provided at both north and south approaches to facilitate local circulation.

e The at-grade configuration in the north leg of the intersection has three northbound
through lanes, two southbound to eastbound left turn lanes and one southbound to
westbound right turn lane. The at-grade lane configuration in the south leg of the
intersection has one southbound through lane, one northbound through lane, one
northbound to westbound left turn lane and one northbound to eastbound right turn lane.
The east and west approaches have at-grade lane configurations similar to existing
conditions except for the conversion of one of the two westbound to southbound left turn
lanes into a fourth westbound through lane.

Commercial Boulevard and N. Andrews Avenue Intersection:
¢ Provide one additional N. Andrews Avenue southbound left turn lane to have dual lefts
going east on Commercial Boulevard.
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Provide one additional Commercial Boulevard eastbound and westbound through lane
to have four through lanes in each direction.

Convert existing two-lane frontage road located at the northeast quadrant of the
intersection to a one lane frontage road in the westbound direction. The west end of the
proposed one lane frontage road turns northward before approaching N. Andrews
Avenue and terminates at the intersection of NE 1 Avenue and NE 51Street.

Reconfigure the existing Commercial Boulevard westbound to I-95 southbound flyover on-
ramp from one to two-lanes. The reconfigured flyover on-ramp will have two lanes at the
entrance and drop to one lane after the third span of the flyover bridge. The first three
spans of the flyover bridge will be reconstructed.

[-95 Northbound Off-Ramp:

Provide two additional eastbound right turn lanes to have a triple right turn movement
going to Commercial Boulevard east.

[-95 Southbound Off-Ramp:

Provide one additional westbound right turn lane to have a dual right turn movement
going to Commercial Boulevard west.

Commercial Boulevard and Powerline Road Intersection:

Provide a two lane (one way in each direction) bridge along Powerline Road to
accommodate the Powerline Road northbound and southbound through traffic. A Texas
U-turn is provided at both north and south approaches to facilitate local circulation.

The at-grade configuration in the north leg of the intersection has three northbound
through lanes, two southbound to eastbound left turn lanes and one southbound to
westbound right turn lane. The at-grade lane configuration in the south leg of the
intersection has one southbound through lane, one northbound through lane, one
northbound to westbound left turn lane and one northbound to eastbound right turn lane.
The east and west approaches have at-grade lane configurations similar to existing
conditions except for the conversion of one of the two westbound to southbound left turn
lanes into a fourth westbound through lane.

Commercial Boulevard and N. Andrews Avenue Intersection:

Provide one additional N. Andrews Avenue southbound left turn lane to have dual lefts
going east on Commercial Boulevard.

Provide one additional Commercial Boulevard eastbound through lane to have four
through eastbound lanes.

Reduce existing westbound though lanes from three to two lanes.

Provide a one lane bridge across N. Andrews Avenue to accommodate Commercial
Boulevard westbound traffic to the existing 1-95 westbound to southbound flyover on-
ramp. The proposed one lane bridge merges with the existing 1-95 westbound to
southbound at-grade ramp which accommodates the N. Andrews Avenue southbound
and northbound traffic heading to southbound 1-95. This reconfigured 1-95 westbound to
southbound flyover on-ramp will have two lanes at the entrance and will drop to one lane
after the third span of the flyover bridge. The first three spans of the flyover bridge will be
reconstructed.
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e Convert existing two-lane frontage road located at the northeast quadrant of the
intersection to a one lane frontage road in the westbound direction. The west end of the
proposed one lane frontage road turns northward before approaching N. Andrews
Avenue and terminates at the intersection of NE 1 Avenue and NE 51Street.

[-95 Northbound Off-Ramps:

e Replace the existing 1-95 northbound to westbound off-ramp loop at the northwest
quadrant of the interchange with a two lane bridge parallel to the existing I-95 mainline
northbound bridge over Cypress Creek Road. The two lane bridge accommodates the |-
95 northbound to Cypress Creek westbound traffic to a stop condition at Cypress Creek
Road. This movement will require signalization.

e Widen the northbound to eastbound off-ramp with an additional eastbound right turn lane
to have a dual right turn movement going to Cypress Creek Road eastbound. This
movement will require signalization.

[-95 Northbound On-Ramp:
e Remove the Cypress Creek Road westbound free flow right on-ramp onto [-95 northbound.
Provide one additional Cypress Creek Road westbound right turn lane to have a dual I-95
on-ramp which will drop to one lane before merging with the 1-95 mainline.

[-95 Southbound On-Ramps (CD Road System):

e Provide a CD road system to carry all the Cypress Creek road traffic desiring to go
southbound onto 1-95. The CD road system starts with a two lane bridge parallel to the
existing 1-95 mainline southbound bridge over Cypress Creek Road. The proposed two lane
bridge accommodates the proposed reconstruction of the Cypress Creek Road
westbound to southbound loop on-ramp and a new southbound on-ramp from the
intersection of N. Andrews Avenue and NW 66 Street. The CD road system continues
southbound parallel to the 1-95 mainline and merges the southbound on-ramp from the
Cypress Creek Park & Ride and then merges further south the existing 1-95 southbound on-
ramp from N. Andrews Avenue. The CD road system will then merge to the 1-95 mainline
just north of Commercial Boulevard.

N. Andrews Avenue and NE 66 Street Intersection:
e Provide an additional N. Andrews Avenue southbound left turn to have dual left turns to
the new [-95 southbound on-ramp.

e Provide exclusive right turn lane from N. Andrews Avenue northbound to NE 66 Street
eastbound into the new I-95 southbound on-ramp.

N. Andrews Avenue and Cypress Creek Road Intersection:
¢ Maintain existing lane calls at the north and south legs of the intersection.

e Remove one Cypress Creek Road eastbound through lane between NW 6 Way and N.
Andrews Avenue and provide one additional right lane to have dual right turn lanes from
Cypress Creek Road eastbound to N. Andrews Avenue southbound.

N. Andrews Avenue and N. Andrew Way Intersection:
e Maintain existing lane calls at all legs of intersection.
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Cypress Creek Road and NE 7 Avenue Intersection:
e Provide one additional left turn lane to have dual left turn lanes from Cypress Creek Road
eastbound to NE 7 Avenue northbound.

[-95 Northbound Off-Ramps:
e Remove the existing 1-95 northbound to westbound off-ramp loop at the northwest
quadrant of the interchange.

e Widen the northbound to eastbound off-ramp with an additional eastbound right turn lane
to have a dual right turn movement going to Cypress Creek Road eastbound. This
movement will require signalization.

e Provide a new I-95 northbound off-ramp to Cypress Creek Road westbound traffic. The
new off-ramp would depart to the east of the existing I-95 northbound off-ramp and span
over Cypress Creek Road (second level) to a third level loop across the 1-95 mainline and
land on the west side of the north leg of the Cypress Creek Park & Ride intersection.

[-95 Northbound On-Ramp:
e Remove the Cypress Creek Road westbound free flow right on-ramp onto I-95 northbound.
Provide one additional Cypress Creek Road westbound right turn lane to have a dual I-95
on-ramp which will drop to one lane before merging with the 1-95 mainline.

[-95 Southbound On-Ramps (CD Road System):

e Provide a CD road system to carry all the Cypress Creek road traffic desiring to go
southbound onto 1-95. The CD road system starts with a two lane bridge parallel to the
existing 1-95 mainline southbound bridge over Cypress Creek Road. The proposed two lane
bridge accommodates the proposed reconstruction of the Cypress Creek Road
westbound to southbound loop on-ramp and a new southbound on-ramp from the
intersection of N. Andrews Avenue and NW 66 Street. The CD road system continues
southbound parallel to the I-95 mainline and merges the southbound on-ramp from the
Cypress Creek Park & Ride and then merges further south the existing |-95 southbound on-
ramp from N. Andrews Avenue. The CD road system will then merge to the I-95 mainline
just north of Commercial Boulevard.

North Andrews Avenue and NE 66th Street Intersection:
e Provide an additional N. Andrews Avenue southbound left turn to have dual left turns to
the new [|-95 southbound on-ramp.

e Provide exclusive right turn lane from N. Andrews Avenue northbound to NE 66 Street
eastbound into the new |-95 southbound on-ramp.

N. Andrews Avenue and Cypress Creek Road Intersection:
¢ Maintain existing lane calls at the north and south legs of the intersection.

e Remove one Cypress Creek Road eastbound through lane between NW 6 Way and N.
Andrews Avenue and provide one additional right lane to have dual right turn lanes from
Cypress Creek Road eastbound to N. Andrews Avenue southbound.

N. Andrews Avenue and N. Andrew Way Intersection:
e Maintain existing lane calls at all legs of intersection.

Draft Final Preliminary Drainage Report 8



From South of SR 870/Commercial Blvd. to North of Cypress Creek Rd. FDOTE )
FM# 435808-1-22-02/ ETDM 14222 P

Cypress Creek Road and NE 7 Avenue Intersection:
e Provide one additional left turn lane to have dual left turn lanes from Cypress Creek Road
eastbound to NE 7 Avenue northbound.

Note that 7-ft bike lanes are provided within the limits of all arterial streets where roadway
improvements are considered except at N. Andrews Avenue at the vicinity of NW 66 Street where
the existing 4-ft bike lanes are maintained. All existing sidewalks will either remain or be
reconstructed to standard widths.
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The vertical datum used in this report and calculations is NAVD 88. This datum was chosen due to
the fact that most of the existing data collected in the study area is in NAVD 88. In addition, the
Florida Department of Transportation (FDOT) standard datum is NAVD 88. For government
agencies such as the Army Corps of Engineers (ACOE), Federal Emergency Management Agency
(FEMA), and South Florida Water Management District (SFWMD), NGVD 29 is primarily used. Where
practical, elevations are shown in both NGVD 29 and NAVD 88. The vertical datum shift was
identified for the approximate centroid location of the study area by using the National Geodetic
Survey VERTCON online tool. Coordinates of the centroid are shown below in Table 3-1. The datum
shift used to convert NAVD 88 to NGVD 29 for this project is (+)1.585 feet. See Appendix A for
National Geodetic Survey VERTCON datum shift.

Table 3-1: Datum Conversion from NAVD 88 to NGVD 29

Location Latitude Longitude Shift (ft.)

Study Area Centroid 26°11' 55" 80° 08’ 55" (+)1.585

The study area lies within the jurisdiction of South Florida Water Management District (SFWMD),
specifically within the Coral Reef and North Fork Middle River watersheds. Surface runoff south of
NW 55 St ultimately discharges into the C-13 Canal and surface runoff north of NW 55 St ultimately
discharges into the C-14 Canal. Refer to Figure 3-1 for a map of the Regional watershed in the
project area.

Geotechnical data collected from the 1-95 Express Lanes Phase 3A Project (FPID: 433108-4-52-01)
identified that the Average October Ground Water Level for all drainage systems in the project
area ranges from 0.42 to 1.92 ft-NAVD 88 (2.00 to 3.50 ft-NGVD 29). This value was deemed to be
consistent with other values used in previous permitting documentation and designs. As such, the
SHGWT value of 1.92 ft-NAVD 88 (3.50 ft-NGVD 29) is considered conservative and will be used in
the preliminary drainage design for this study. See Appendix E for the drainage report calculations
that referenced the Average Groundwater table.
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Geotechnical inventory along [-95 was performed by HR Engineering Services in 2013. Data
collected from this project was used in the |-95 Express Lanes Phase 3A Project (FPID: 433108-4-52-
01). A review of the documentation indicates that the hydraulic conductivity along the project
corridor is moderate, 1.3 x 10 -4 cfs/ft2 — ft (See Table 3-2). Exfiltration trenches will not be proposed
for this project. However, the conductivity values are reported here for possible future use, if
needed.

Table 3-2: Percolation Rate within Project Area

Test No. Hydraulic Conductivity (cfs / ft2 — ft of head)

P-2292 1.3x10+4

In addition to percolation testing, soil and water samples were taken to identify the soil corrosion
properties (i.e. resistivity, pH level, sulfate content and chloride content) in the project area. Table
3-3 shows that drainage culverts will be subject to a slightly aggressive environment based on the
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environment criteria for substructure environmental classifications per Section 1.3.2 of the
Structures Design Guidelines.

Table 3-3: Soil Corrosion Properties

Resistivity pH Sulfates Chlorides
(Q-cm) (ppm) (Ppm)
7200 8.2 32 24

Based on a desktop review of the U.S. Department of Agriculture (USDA) soil map for Broward
County, six (6) general mapping units underlie the existing and potential pond sites in the study
area (see Appendix A). Refer to Table 3-4 for soil types within project area.

Table 3-4: Soil Types in Project Area

Map Unit

Symbol Map Unit Name Description
10 Duette - Urban land Hydrologic Soil Group A
complex . .
Permeability rate: 1.98 to 5.95 in/hr
15 Immokalee fine sand, 0 Hydrologic Soil Group B/D

to 2 percent slopes - )
Permeability rate: 0.57 to 1.98 in/hr

17 Immokalee-Urban land Hydrologic Soil Group B/D

complex - ]
Permeability rate: 0.57 to 1.98 in/hr

19 Margate fine sand Hydrologic Soil Group A

Permeability rate: 1.98 to 19.98 in/hr

38 Udorthents, shaped Hydrologic Soil Group A/D
Permeability rate: 1.98 to 19.98 in/hr

40 Urban land Fill

There are no wellfields within the project area. However, the study area is located approximately
0.3 miles away from the cone of influence of the City of Fort Lauderdale (Executive) Wellfield. See
Appendix A for a wellfield map of Broward County.
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The drainage design and construction criteria for the proposed improvements will adhere to FDOT
Standards and will comply with the best management practices set forth in Table 4-1.

Table 4-1: Design Criteria

Design Element Criteria Source

Design Frequency

Storm Drains -10-Year design frequency standard (1, 8, 24-
hour)

-Check 100-Year storm (1, 8, 24 hour) D.M. Section 3.3

-50-Year design frequency for interstate facility
sag vertical curves which have no outlet other

Cross Drains -50-Year design frequency D.M. Section 4.3
Design Tailwater

All Conditions -Conditions vary with outfall type D.M. Section 3.4
Time Of Concentration -Minimum TOC of 10 Minutes D.M. Section 3.5.1
(TOC) -Other TOC calculations to follow NRCS TR-55
Pipe Slopes

Minimum | - Min. slope to produce v=2.5 ft/sec flowing full | D.M. Section 3.6.1

Manning's "n" Coefficient

Pipes - 0.012 (smooth pipes) 0.024 (corrugated pipe) D.M. Section 3.6.4

Asphalt (rough texture) - 0.016 Asphalt Pavement D.D.G. Appendix B-2
Grades

Longitudinal Gutter Grade | - minimum longitudinal gutter grade is 0.3% | D.M. Section 3.8.1
Spread Standards

Design Speed < 45 - Keep % lane clear

45 < Design Speed < 55 - Keep 8-ft of lane clear D.M. Section 3.9

Design Speed >55 - No encroachment

Pipe Size And Length

Trunk Line - 18-in Minimum Diameter. D.M. Section 3.10.1

Length Between Structure -18-in Pipe=300-ft

-24-in-36-in=400-ft D.M. Section 3.10.1
->42-in =500-ft
Exfiltration Trench
Pipe Diameter -24-in minimum D.M. Section 3.10.1
Pipe Lengths -Access through both ends: 300-ft 24-in to 30-in D.M. Section 3.10.1

pipes; 400-ft for 36-in and larger pipes.

-Access through only one end: 150ft 24-in to 30-in
pipes; 200-ft 36-in and larger pipes
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Ground Water Clearance

Dry Retention

- Pond bottom minimum 1-ft above SHGWT

B.M.P. Section VI

measured from the inside edge of the
maintenance berm.

Freeboard

Storm Drain -Hydraulic Gradeline Minimum 1-ft below D.D.G. Section 6.5
theoretical gutter elevation
-1.13-ft below E.O.P. for Types E & F curb and
gutter
-1-ft below grate elevation for inlets Standard
Index, 220-221, 230-235, 217-219.

Ponds -Minimum 1-ft above peak design stage, D.M. Section 2.4.5

Permanent Pool Pond Depth

Wet Detention

- 5-ft. minimum depth

D.D.G. Section 9.2.1.1

Stormwater Management System

Water Quality

-Water quality standards, as set forth in Chapter
62-302, Florida Administrative Code.

V -1 Section 1.4.2

Discharge Limitations

- Historic Discharges, Post <= Pre

V - |l Section 3.2

Bridge Clearances

Horizontal

-Center span - 25 feet clear bent spacing,
measured perpendicular to the channel.
Approach bents - 20 feet between faces of
bents.

Vertical

-6 feet above seasonal high optimum water
control elevation, or 2 feet above the design
water surface, whichever produces the greater
elevation.

S.R.W. Page 69

Vertical

-2 feet minimum clearance between design flood
stage and the low member of bridge to allow for
debris passage. 6 feet above Normal High Water
for controlled canals

P.P.M. 2.10.1

Abbreviations

= DM

= D.D.G.
"= PPM.
LA

"= VA

=  SRW.
"= B.MP

FDOT Drainage Manual; January 2017
Drainage Design Guide; January 2017

Plans Preparation Manual Volume 1; January 2017

SFWMD Right of Way Criteria Manual; August 2013

SFWMD Environmental Resource Permit Applicant’s Handbook Volume |; October 2013

SFWMD Environmental Resource Permit Applicant’s Handbook Volume II; May 2016

SFWMD Best Management Practices for SF Urban Stormwater Management Systems; April 2002
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The project is located in the jurisdiction of the SFWMD. All projects located in the jurisdiction of
SFWMD are required to meet state water quality standards set forth in Chapter 62-302, Florida
Administrative Code (FAC). The approach to meet water quality requirements is to provide
treatment for the increase in impervious area and restore or replace existing permitted treatment
facilities impacted by this project. See Appendix C for SFWMD meeting notes. An emphasis was
placed on providing treatment for the increase in impervious area rather than providing treatment
for the entire project area since the project is geometrically constrained due to the linear nature
of the facility and limited right of way due to the heavily urbanized areas surrounding the study
area. The following methodology was used to determine the treatment volume needed to meet
SFWMD requirements:

1. Wet detention volume shall be provided for the first inch of runoff from the developed
project, or the total runoff of 2.5 inches times the increase in imperviousness, whichever is
greater.

2. Dry detention volume shall be provided for 75 percent of the above amounts computed
for wet detention.

3. Retention volume shall be provided for 50 percent of the above amounts computed for
wet detention.

4. ldentify and quantify existing treatment impacted by the proposed roadway footprint and
replace this treatment within the project area.

According to the SFWMD Permit Information Manual Volume IV, Section 6.0, off-site discharge rate
is limited to rates not causing adverse impacts to existing off-site properties, and:

1. Historic discharge rates, or

2. Rates determined in previous District permit actions, or

3. Rates specified in District criteria

SFWMD requires that a 3-day duration and 25-year return frequency be used in computing off-site
discharge rates unless specified by previous District or District criteria.

The peak discharge for this project was estimated by using the SCS runoff curve number method
as described in Technical Release 55 (TR-55), published in 1986 by the United States Department
of Agriculture (USDA).
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The preliminary drainage analysis conducted for this study consisted of evaluating the project
area to estimate the stormwater treatment and conveyance needs. The term stormwater
treatment is used throughout this section to refer to both the water quality and peak attenuation
requirements for a particular system. Typically, the greater of the two is provided to insure both
requirements are met.

This section provides a summary of the preliminary drainage analysis. It follows the general format
of identifying existing conditions and then providing recommended improvements that would be
needed to accommodate additional runoff expected from the increase in impervious area
(pavement) and reduced storage capacity due to encroachments into pond/treatment areas.

The preliminary drainage analysis consists of evaluating the preferred alternative, which includes
improvements at Commercial Boulevard and Cypress Creek Road. The drainage analysis for
Commercial Boulevard and Cypress Creek Road include proposed roadway improvements along
[-95 mainline. In addition, improvements at Commercial Boulevard include roadway
improvements at N. Andrews Avenue and Powerline Road. Table 5-1 below provides the N.
Andrews Avenue and Powerline Road improvement options for the preferred alternative, as
explained in Section 2.1.

Table 5-1: Commercial Boulevard Alternative

Al .
namte N. Andrew Avenue Improvement Powerline Road Improvement
Preferred Partial Flyover Widening At-grade

*For more information on the preferred alternative, please refer to the Preliminary Engineering Report.
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5.1 Stormwater Management Systems

The project area was divided into four main drainage systems (i.e. Systems C13-SCOM, C13-
NCOM, C14-SCYP and C14-NCYP), as shown below in Figure 5-1. The naming convention was
chosen so that the first three characters represent the name of the receiving waterbody, followed
by the fourth character which represents the location of the system with respect to the intersecting
roadway at the interchange (i.e. Commercial Boulevard & Cypress Creek Road), and then by the
last three characters which represent the name of the intersecting roadway at the interchange.
These systems have a combined total area of 236 acres.

LEGEND

3 c13-scom

[ C13-NCOM

C14-SCYP

- b g 14-NCYP
s Do s £S [ ctanc

Figure 5-1: Drainage Systems
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The six general steps, outlined below, were followed to determine the stormwater management
facilities needed to accommodate the proposed roadway improvements. See Appendix B for
preliminary drainage analysis calculations.

1. Determine drainage system characteristics

a. Establish begin and end stations.
b. Calculate impervious, pervious, and total areas for pre-development and post-
development.

2. Calculate water quality treatment to meet SFWMD Requirements

a. Quantify existing water quality treatment.
b. Calculate treatment volume needed for increase in impervious area.
c. Multiple item 2b by 75% for dry detention ponds.

3. Calculate peak runoff volume (using NCRS Method)

a. Determine design rainfall (25Y-72H).
b. Calculate pre-development and post-development peak runoff.

4. Determine treatment volume needed for increased pavement area

a. Select the greater of items, 2c and 3b.

5. Determine encroachment of proposed roadway into existing pond/treatment areas

Determine length of roadway encroaching into pond/treatment area.
Determine width of roadway encroaching into pond/treatment area.

Determine area of encroachment by multiplying 5a by 5b.

o 0o o o

Determine volume of encroachment by multiplying 5c by depth of
pond/treatment area.

6. Determine if additional treatment volume is needed

Determine treatment volume required for existing permitted roadway.
Determine treatment volume currently being provided.

Determine surplus treatment volume by subtracting 6a from 6b.

o 0o o @

Determine treatment volume needed for proposed improvements by adding

4a and 5d.

e. If6¢c > 6d, surplus treatment volume currently in system can accommodate
proposed improvements.

f. If 6c <6d, treatment volume to be provided is the difference between 6c and

6d.
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5.3 System C13-SCOM
5.3.1 EXISTING CONDITION

System C13-SCOM covers [-95 from Prospect Road to Commercial Boulevard; Commercial
Boulevard eastbound lanes from 400-ft west of NW 12 Avenue to 300-ft east of NE 4 Avenue;
Powerline Road from just south of NW 47 Street to Commercial Boulevard; and N. Andrews Avenue
from NW 48 Street to Commercial Boulevard. Refer to Figure 5-2 for a map of the system. The
drainage area is approximately 46 acres in size. A review of previous drainage plans and existing
permit information shows that runoff is being collected and treated by various dry retention ponds.
Generally, excess runoff from System C13-SCOM is being conveyed towards the south viaroadside
swales, pipes and culverts, and ultimately discharges into the C-13 Canal. There is one existing
permit in this system, SFWMD Permit 06-01465-S, Application 140516-1.

System C13-SCOM is part of System 19E in the 1-95 Express Lanes Phase 3A project. According to
SFWMD Permit 06-01465-S, System 19E covers |-95 from just south of Powerline Road to NW 55 Street.
The permit shows that the existing surplus capacity available in the portion of System 19E south of
the project area (System C13-OTHER) is 2.43 ac-ft. (Treatment volume provided of 6.12 ac-ft. -
Treatment volume required of 3.69 ac-ft.). This surplus capacity is available in the interconnected
treatment areas (swales and ponds) just south of the project area and will be used to provide
treatment for the proposed roadway improvements. See Appendix E for permit excepts.
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The proposed improvements under this alternative will add 1.37 acres of impervious (pavement)
area to the drainage system. Preliminary drainage calculations indicate that a wet-detention
pond providing 0.28 ac-ft. of volume will be needed to treat and attenuate runoff as a result of
the increased pavement area. The estimated pond encroachment due to the proposed roadway
improvements will be 0.02 ac-ft. Therefore, the total treatment volume required will be 0.30 ac-ft.
(Treatment volume for increased pavement of 0.28 ac-ft. + Pond encroachment volume of 0.02
ac-ft.).

The total treatment volume provided to accommodate the proposed roadway improvements for
this system is 2.37 ac-ft. (Existing surplus in System C13-OTHER of 2.43 ac-ft. + Existing surplus in System
C13-SCOM of (-)0.06ac-ft.). The available surplus capacity to remain in System C13-OTHER after
System C13-SCOM is treated, under the preferred alternative, will be 2.07 ac-ft. (Total treatment
volume provided of 2.37 ac-ft. — Total treatment volume required of 0.30 ac-ft.). No offsite ponds
or right of way acquisitions are needed for this drainage system.

See Table 5-2 for the treatment volume summary for System C13-SCOM and Appendix B for
preliminary drainage calculations.

Table 5-2: System C13-SCOM Treatment Volume Summary

Comm. Exist. 1 Increased Addtn.2 Encroach. Totald Total* Treat.5
Alt. Surplus Imp. Treat. Vol. Treat. Treat. Balance
(ac-ft.) Area Req’'d (ac-ft.) Req’'d Prov’'d (ac-ft.)
(acres) (ac-ft.) (ac-ft.) (ac-ft.)
1 -0.06 1.37 0.28 0.02 0.30 2.37 2.07

1Existing Surplus = (Existing treatment provided in a basin) - (Existing treatment required in a basin).

2The additional treatment required due to the increase in impervious area.

STotal Treat. Req’d = (Addtn. Treat. Req’d) + (Encroach. Vol.)

4Total Treat. Prov’d = (Existing surplus in System C13-OTHER) + (Existing surplus in System C13-SCOM)

STreat. Balance = (Total Treat. Prov’d) - (Total Treat. Req’d). This means the surplus capacity to remain in
System C13-OTHER after System C13-SCOM is treated.
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5.4 System C13-NCOM
5.4.1 EXISTING CONDITION

System C13-NCOM covers [-95 from Commercial Boulevard to NW 55 Street; Commercial
Boulevard westbound lanes from 400-ft west of NW 12 Avenue to 300-ft east of NE 4 Avenue; and
Powerline Road from Commercial Boulevard to just north of NW 53 Street. Refer to Figure 5-3 for a
map of the system. The drainage area is approximately 47 acres in size. A review of previous
drainage plans and existing permit information shows that runoff is being collected and treated
by various dry retention ponds. Generally, excess runoff from System C13-NCOM is being
conveyed towards the south via roadside swales, pipes and culverts, and ultimately discharges
into the C-13 Canal. There is one existing permit in this system, SFWMD Permit 06-01465-S,
Application 140516-1.

System C13-SCOM is part of System 19E in the 1-95 Express Lanes Phase 3A project. According to
SFWMD Permit 06-01465-S, System 19E covers |-95 from just south of Powerline Road to NW 55 Street.
The permit shows that the existing surplus capacity available in the portion of System 19E south of
the project area (System C13-OTHER) is 2.43 ac-ft. (Treatment volume provided of 6.12 ac-ft. —
Treatment volume required of 3.69 ac-ft.). This surplus capacity is available in the interconnected
treatment areas (swales and ponds) just south of the project area and will be used to provide
treatment for the proposed roadway improvements. See Appendix E for permit excepts.
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The proposed improvements under this alternative will add 3.67 Acres of impervious (pavement)
area to the drainage system. Preliminary drainage calculations indicate that a wet-detention
pond providing 0.76 ac-ft. of volume will be needed to treat and attenuate runoff as a result of
the increased pavement area. The estimated pond encroachment due to the proposed roadway
improvements will be 0.30 ac-ft. Therefore, the total treatment volume required will be 1.06 ac-ft.
(Treatment volume for increased pavement of 0.76 ac-ft. + Pond encroachment volume of 0.30
ac-ft.).

The total treatment volume provided to accommodate the proposed roadway improvements for
this system is 1.75 ac-ft. (Surplus in System C13-OTHER after System C13-SCOM is treated of 2.07 ac-
ft. + Existing surplus in System C13-NCOM of (-)0.32 ac-ft.). The available surplus capacity to remain
in System C13-OTHER after System C13-NCOM is treated, under the preferred alternative, will be
0.69ac-ft. (Total treatment volume provided of 1.75 ac-ft. — Total treatment volume required of
1.06 ac-ft.). No offsite ponds or right of way acquisitions are needed for this system.

See Table 5-3 for the treatment volume summary for System C13-NCOM and Appendix B for
preliminary drainage calculations.

Table 5-3: System C13-NCOM Treatment Volume Summary

Comm. Exist. Increased Addtn. Encroach. Total Totalt Treat.2
Alt. Surplus Imp. Treat. Vol. Treat. Treat. Balance
(ac-ft.) Area Req’'d (ac-ft.) Req’'d Prov’'d (ac-ft.)
(acres) (ac-ft.) (ac-ft.) (ac-ft.)
1 -0.32 3.67 0.76 0.30 1.06 1.75 0.69

1Total Treat. Prov’d = (Surplus available in System C13-OTHER after System C13-SCOM is treated) + (Existing
surplus in System C13-NCOM)

2Treat. Balance = (Total Treat. Prov’d) - (Total Treat. Req’d). This means the surplus capacity to remain in
System C13-OTHER after both Systems C13-SCOM and C13-NCOM are treated.
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5.5 System C14-SCYP
5.5.1 EXISTING CONDITION

System C14-SCYP covers [-95 from NW 55 Street to Cypress Creek Road; Cypress Creek Road
eastbound lanes from NW 6 Way to NE 9 Avenue; and N. Andrews Avenue from NE 57 Court to
Cypress Creek Road. Refer to Figure 5-4 for a map of the system. The drainage area is
approximately 74 acres in size. A review of previous drainage plans and existing permitinformation
shows that runoff is being collected and treated by various dry and wet detention ponds.
Generally, excess runoff from System C14-SCYP is being conveyed towards the north via roadside
swales, pipes and culverts, and ultimately discharges into the C-14 Canal. There is one existing
permit in this system, SFWMD Permit 06-01465-S, Application 140516-1.

System C14-SCYP is part of System 20 in the 1-95 Express Lanes Phase 3A project. According to
SFWMD Permit 06-01465-S, System 20 covers I-95 from NW 55 Street to the C-14 Canal. The permit
shows that existing treatment volume required and provided for System 20 are 11.41 and 11.47 ac-
ft., respectively. As such, according to the permit, System 20 has a surplus capacity of 0.06 ac-ft.
(Provided treatment of 11.47 ac-ft. - Required Treatment of 11.41 ac-ft.). Based on permit
information, it was determined that the existing treatment areas in System C14-SCYP are deficient
in treating runoff, south of Cypress Creek Road, by 3.54 ac-ft. However, it was determined that
System C14-NCYP, north of Cypress Creek Road, has an existing surplus capacity of 3.60 ac-ft. See
Appendix E for permit excepts.
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FDOT)

The proposed improvements under this alternative will add 5.52 acres of impervious (pavement)
area to the drainage system. Preliminary drainage calculations indicate that a wet-detention
pond providing 1.15 ac-ft. of volume will be needed to treat and attenuate runoff as a result of
the increased pavement area. The estimated pond encroachment due to the proposed roadway
improvements will be 0.62 ac-ft. Therefore, the total treatment volume required will be 1.77 ac-ft.
(Treatment volume for increased pavement of 1.15 ac-ft. + Pond encroachment volume of 0.62
ac-ft.).

The approach to meet water quality requirements for System C14-SCYP is to account for the
surplus treatment in System C14-NCYP of 6.23 ac-ft. Using this approach, an additional 2.69 ac-ft.
(Surplus in System C14-NCYP of 6.23 ac-ft. + Existing Surplus in System C14-SCYP of (-) 3.54 ac-ft.) of
treatment volume will be provided and will be sufficient to accommodate the proposed roadway
improvements. The available surplus capacity to remain in System C14-NCYP after System C14-
SCYP is treated will be 0.92 ac-ft. (Total treatment volume provided of 2.69 ac-ft. — Total treatment
volume required of 1.77 ac-ft.). As such, no offsite ponds or right of way acquisitions are needed.

See Table 5-4 for the treatment volume summary for System C14-SCYP and Appendix B for
preliminary drainage calculations.

Table 5-4: System C14-SCYP Treatment Volume Summary

Cypress Exist. Increased Addtn. Encroach. Total Totalt Treat.2
Alt. Surplus Imp. Treat. Vol. Treat. Treat. Balance
(ac-ft.) Area Req’'d (ac-ft.) Req’'d Prov’'d (ac-ft.)
(acres) (ac-ft.) (ac-ft.) (ac-ft.)
1 -3.54 5.52 1.15 0.62 1.77 2.69 0.92

1Total Treat. Prov’d = (Surplus in System C14-NCYP) + (Existing surplus in System C14-SCYP)

2Treat. Balance = (Total Treat. Prov’d) — (Total Treat. Req’d). This means the surplus capacity to remain in
System C14-NCYP after both Systems C14-SCYP and C13-NCYP are treated.
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5.6 System C14-NCYP
5.6.1 EXISTING CONDITION

System C14-NCYP covers |-95 from Cypress Creek Road to the Cl14-Canal; Cypress Creek Road
westbound lanes from NW 6 Way to NE 9 Avenue; and N. Andrews Avenue from NE 57 Court to
Cypress Creek Road. Refer to Figure 5-5 for a map of the system. The drainage area is
approximately 69 acres in size. A review of previous drainage plans and existing permitinformation
shows that runoff is being collected and treated by various dry detention ponds. Generally, excess
runoff from System C14-NCYP is being conveyed towards the north via roadside swales, pipes and
culverts, and ultimately discharges into the C-14 Canal. There is one existing permit in this system,
SFWMD Permit 06-01465-S, Application 140516-1.

System C14-SCYP is part of System 20 in the 1-95 Express Lanes Phase 3A project. According to
SFWMD Permit 06-01465-S, System 20 covers I-95 from NW 55 Street to the C-14 Canal. The permit
shows that existing treatment volume required and provided for System 20 are 11.41 and 11.47 ac-
ft., respectively. As such, according to the permit, System 20 has a surplus capacity of 0.06 ac-ft.
(Provided treatment of 11.47 ac-ft. - Required Treatment of 11.41 ac-ft.). Based on permit
information, it was determined that the existing treatment areas in System C14-SCYP are deficient
in treating runoff, south of Cypress Creek Road, by 3.54 ac-ft. However, it was determined that
System C14-NCYP, north of Cypress Creek Road, has an existing surplus capacity of 3.60 ac-ft. See
Appendix E for permit excepts.
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FDOT)

The proposed improvements under this alternative will add 0.20 acres of impervious (pavement)
area to the drainage system. Preliminary drainage calculations indicate that a wet-detention
pond providing 0.04 ac-ft. of volume will be needed to treat and attenuate runoff as a result of
the increased pavement area. There are no estimated pond encroachment due to the proposed
roadway improvements. Therefore, the total treatment volume required will be 0.04 ac-ft.
(Treatment volume for increased pavement of 0.04 ac-ft. + Pond encroachment volume of 0.00
ac-ft.).

The approach to meet water quality requirements for System C14-NCYP is to account for the
existing surplus capacity of 3.60 ac-ft. which is sufficient to accommodate the proposed roadway
improvements. The control structures for various interconnected dry detention ponds will be raised
2-inches to accommodate the roadway improvements in System C14-SCYP. Raising the pond
control structures will provide an additional treatment volume of 2.67 ac-ft. As such, the total
surplus capacity that will be available after this system is treated is 6.23 ac-ft. (Existing surplus
capacity of 3.60 ac-ft. + Additional treatment volume of 2.67 ac-ft. - Treatment volume required
of 0.04 ac-ft.). No offsite ponds or right of way acquisitions are needed for System C14-NCYP.

See Table 5-5 for the treatment volume summary for System C14-NCYP. and Appendix B for
preliminary drainage calculations.

Table 5-5: System C14-NCYP Treatment Volume Summary

Cypress Exist. Increased Addtn. Encroach. Total Totalt Treat.
Alt. Surplus Imp. Treat. Vol. Treat. Treat. Balance
(ac-ft.) Area Req’'d (ac-ft.) Req’'d Prov’'d (ac-ft.)
(acres) (ac-ft.) (ac-ft.) (ac-ft.)
1 3.60 0.20 0.04 0.00 0.04 6.27 6.23

1Total Treat. Prov’d = (Existing Surplus in System C14-NCYP) + (New treatment provided by increasing the
control structures of the ponds)
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FDOT)

Table 5-6 below provides the required treatment volume, proposed treatment volume, and
treatment balance for each system.

Table 5-6: Treatment Summary

SYSTEM Preferred
NAME RTL PT2 TB3
(ac-ft) (ac-ft) (ac-ft)
C13-SCOM 0.30 2.37 2.07
C13-NCOM 1.06 1.75 0.694
C14-SCYP 1.77 2.69 0.925
C14-NCYP 0.04 6.27 6.23

NOTES:

1. RT=Required treatment, total treatment required to accommodate the proposed improvements.
It includes the sum of the treatment volume needed for the increase in imperious area and

encroachment volume into permitted treatment areas.

2. PT = Provided Treatment, treatment volume to be provided including both existing surplus and

proposed new treatment volumes.

3. TB=Treatment Balance = PT (Provided Treatment) — RT (Required treatment)

4. Surplus capacity to remain in System C13-OTHER after both Systems C13-SCOM and C13-NCOM
are treated.

5. Surplus capacity to remain in System C14-NCYP after System C14-SCYP is treated.
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[-95 is desighated as an evacuation route along the east coast of Florida. A review of the Flood
Insurance Rate Map published by Federal Emergency Management Agency (FEMA), indicates
that a portion of the study area is located in Special Flood Zones AE, AH and X. See Figure 6-1
below. Areas identified in zone AE have a 1% annual chance of flooding during the Base Flood
(100-year flood) with base elevations ranging from 6.0-ft. to 9.0-ft. NAVD (7.6-ft. to 10.6-ft. NGVD)
within the project area. Areas identified in zone AH have a 1% annual chance of flooding during
the Base Flood (100-year flood) with base elevations ranging from 7.0-ft. to 11.0-ft. NAVD (8.6-ft. to
12.6-ft. NGVD) and flood depths ranging from 1 to 3 feet. Areas identified in zone X are estimated
to have less than 1 foot or no flooding at all during the Base Flood. Refer to FEMA FIRMette and
60% Draft Location Hydraulics Memorandum in Appendix A.
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There are no major cross drains in the project area.

There are no water body crossings in the project area.

The South Florida Water Management District (SFWMD) existing permits in the study area were
obtained. Relevant permits are summarized below. Refer to Appendix E for excerpts from these
permits.

SFWMD Permit 06-01465-S, Application 140516-1
e Issued 2014
e Construction and operation of a stormwater management system to serve improvements
to a project known as 1-95 Express Lanes Phase 3A. Main sources of water quality treatment
may include dry/wet detention ponds, dry/wet retention ponds and exfiltration trenches.
Receiving waterbodies include C-13, C-14, and North and South Fork of the New River.

e Sub-System 19E (Systems C13-SCOM & C13-NCOM) has 2.05 ac-ft. of surplus capacity

e System 20 (Systems C14-SCYP & C14-NCYP) has 0.06 ac-ft. of surplus capacity

The recommended permitting approach is to modify existing SFWMD Permit 06-01465-S. See
Appendix C for SFWMD Meeting Notes.
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FDOT)

The approach to meet water quality requirements for Systems C13-SCOM and C13-NCOM, under
all of the Commercial Boulevard alternatives, is to account for the existing surplus capacity (2.43
ac-ft.) that is available in the interconnected treatment areas (swales and ponds) just south of
these systems. Runoff from Systems C13-SCOM and C13-NCOM will enter these treatment areas
before discharging into the C13-Canal.

The approach to meet water quality requirements for System C14-SCYP, for the preferred
alternative, is to account for the surplus capacity that is available in System C14-NCYP. In addition,
the control structures for various interconnected dry detention ponds in System C14-NCYP will be
raised 2 inches. These ponds include Pond 5, Pond 6, Pond 7, Pond 8, Swale 9, Swale 10, and Swale
14. Using this approach, 6.23 ac-ft. of treatment volume will be provided and will be sufficient to
accommodate the proposed roadway improvements for System C14-SCYP. The approach to
meet water quality requirements for System C14-NCYP is to treat the additional runoff using the
existing treatment areas with surplus capacity. Based on information obtained from SFWMD Permit
06-01465-S, it was determined that the existing treatments areas in System C14-NCYP have a
surplus capacity of 3.60 ac-ft. which is sufficient to accommodate the proposed roadway
improvements, under the preferred alternative. See Appendix C for SFWMD meeting notes with
the abovementioned approach.

Table 10-1: Water Treatment Summary

- Preferred Alternative
Receiving
Waterbody RTL PT2 B3
(ac-ft.) (ac-ft.) (ac-ft.)
C13 Canal 1.36 2.05 0.69
C14 Canal 181 2.73 0.92

IRT = Required treatment, total treatment required to accommodate the proposed improvements. Itincludes
the sum of the treatment volume needed for the increase in imperious area and encroachment volume into
permitted treatment areas.

2PT = Provided Treatment, treatment volume to be provided including both existing surplus and proposed
new treatment volumes.

3TB = Treatment Balance = PT (Provided Treatment) — RT (Required treatment)

Based on preliminary calculations, the stormwater management systems proposed by this study
meet existing water quality standards as set forth in Chapter 62-302 of the Florida Administrative
Code. Additionally, the treatment/storage quantity provided exceeds the required amount for
each Proposed Build Alternative. See Table 10-1 above. The approach that was used to meet
water quality requirements is to provide treatment for the increase in impervious area and restore
or replace existing permitted treatment facilities impacted by this project. Following this
approach, no offsite ponds or right of way acquisition is needed to meet current permitting
requirements.
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1. FDOT Drainage Manual; January 2017

Drainage Design Guide; January 2017

Plans Preparation Manual Volume 1; January 2017
SFWMD Permit Information Manual Volume 1V; 2012

SFWMD BMP for SF Urban Stormwater Management Systems; April 2002

o o &~ w N

SFWMD Permit Information Manual Volume V; 1999
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APPENDIX A

(Figures and Maps)

Al: Fort Lauderdale Zoning Map
A2: Vertcon Datum Conversion
A3: Broward County Wellfield Map

A4-6:  NRCS Soil Survey Maps

AT: Broward County Average October Ground Water Level Map
A8: SFWMD 25 Year — 3 Day Rainfall Map

A9-13: FEMA Flood Insurance Map

Al14-22: Draft Final Location Hydraulics Memorandum
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6/15/2016 www.ngs.noaa.gov/cgi-bin/lVERTCON/vert_con2.prl

1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix A

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 26 11 55.000

Longitude: 080 08 55.000

NGVD 29 height: 0000.00 FT

Datum shift(navp 88 minus NewD 29) : -1.585 feet

Converted to NAVD 88 height: -1.585 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix A A4
Soil Map—Broward County, Florida, East Part
(I-95 Commercial Blvd To Cypress Creek Rd)
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix A A6
Soil Map—Broward County, Florida, East Part I-95 Commercial Blvd To Cypress
Creek Rd

Map Unit Legend

Broward County, Florida, East Part (FL606)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Arents-Urban land complex 15.6 1.0%

3 Arents, organic substratum- 40.7 2.6%
Urban land complex

4 Basinger fine sand, 0 to 2 47.4 3.0%
percent slopes

10 Duette-Urban land complex 315.7 20.2%

15 Immokalee fine sand, 0 to 2 42.6 2.7%
percent slopes

16 Immokalee, limestone 86.4 5.5%
substratum-Urban land
complex

17 Immokalee-Urban land 265.9 17.0%
complex

19 Margate fine sand 80.1 5.1%

20 Matlacha, limestone 12.5 0.8%
substratum-Urban land
complex

23 Paola-Urban land complex 92.7 5.9%

28 Pomello fine sand, 0 to 2 0.5 0.0%
percent slopes

29 Pompano fine sand, 0 to 2 17.8 1.1%
percent slopes

33 Sanibel muck 94.8 6.1%

34 St. Lucie fine sand, 0 to 2 49.7 3.2%
percent slopes

38 Udorthents, shaped 161.4 10.3%

39 Udorthents-Urban land 271 1.7%
complex

40 Urban land 196.4 12.6%

99 Water 12.8 0.8%

Totals for Area of Interest 1,560.0 100.0%

USDA  Natural Resources Web Soil Survey 6/15/2016

==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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DRAFT FINAL LOCATION HYDRAULICS MEMORANDUM

Florida Department of Transportation
District Four
[-95 Commercial to Cypress Project Development and Environment (PD&E) Study

Limits of Project: SR 9/1-95 from South of SR 870/Commercial Boulevard to North of Cypress Creek Road

Broward County, Florida
Financial Management Number: 435808-1-22-02

ETDM Number: 14222

The environmental review, consultation, and other actions required by applicable federal environmental laws
for this project are being, or have been, carried out by FDOT pursuant to 23 U.S.C. § 327 and a Memorandum
of Understanding dated December 14, 2016 and executed by FHWA and FDOT.

Authorized Signature

Tomas Alfonso Ruiz, PE, CFM, LEED AP
Print/Type Name

Senior Drainage Engineer
Title

12895 SW 132 St, Suite 100
Address

Miami, FL 33186
Address

Seal
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From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
FM# 435808-1-22-02/ ETDM 14222

Date: September 22, 2017

To: Mr. Nadir Rodrigues, PE, CPM, FDOT Project Manager

From: Mr. Tomas Ruiz, PE, CFM, LEED AP, Snubbs Drainage Engineer

Reference: Draft Final Location Hydraulics Memorandum
SR 9/1-95 South of SR 870/Commercial Boulevard to North of Cypress Creek
Road

Broward County, Florida
FM#: 435808-1-22-02
EDTM#: 14222

Attachment: A - FEMA FIRM Maps

CC: Ms. Silvia Beltre, PE, Consultant Project Manager

The purpose of this memorandum is to address the 100-year (base) floodplain encroachments
resulting from the roadway improvements evaluated in the Project Development and
Environment (PD&E) study for SR-9/1-95 From South Of SR-870/Commercial Boulevard Interchange
to North of Cypress Creek Road. In accordance with Executive Order 11988m “Floodplain
Management”, USDOT Order 5650.2, “Floodplain Management Protection”, and Federal-Aid
Policy Guide 23 CFR 650A, floodplains must be protected. The intent of these regulationsis to avoid
or minimize highway encroachments within the base floodplains, and to avoid supporting land
use development incompatible with floodplain values.

The Federal Emergency Management Agency (FEMA) website was reviewed to find the latest
Flood Insurance Rate Maps (FIRM) for the project area in Broward County. FIRM Community Panel
Numbers 12011C0359H and 12011C0367H, dated August 18, 2014, indicates that a portion of the
project area is located in the 100-year floodplain. See Attachment A for FEMA FIRM and Figure 1
for FEMA flood zones within the project limits.

Draft Final Location Hydraulics Memorandum 1
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From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
FM# 435808-1-22-02/ ETDM 14222

Figure 1: FEMA Flood Zones

A review of the Flood Insurance Rate Map published by Federal Emergency
Management Agency (FEMA), indicates that a portion of the study area is located in
Special Flood Zones AE, AH and X. Areas identified in zone AE have a 1% annual chance
of flooding during the Base Flood (100-year flood) with base elevations ranging from 6.0-
ft. to 9.0-ft. NAVD (7.6-ft. to 10.6-ft. NGVD) within the project area. Areas identified in zone
AH have a 1% annual chance of flooding during the Base Flood (100-year flood) with
base elevations ranging from 7.0-ft. to 11.0-ft. NAVD (8.6-ft. to 12.6-ft. NGVD) and flood
depthsranging from 1 to 3 feet. Areas identified in zone X are estimated to have less than
1 foot or no flooding at all during the Base Flood. Table 1 below provides a summary of
the flood zone, base elevation and recommended minimum elevations for various
locations in the study area.

Draft Final Location Hydraulics Memorandum 2
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From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
FM# 435808-1-22-02/ ETDM 14222

Table 1: Floodplain Summary

System Road Section Flood Base El. Base El. Existing El.1 Propose Roadway
Name Description Zone (ft-NGVD) | (ft-NAVD) (ft-NAVD) Recommendation
Prospect Rd to W Maintain min 9.0-ft. for ramps
C13-SCOM Commercial Blvd AH, X 9.6 8.0 9.01t0 44.0 and 10.0-ft. for [-95 mainline
Commercial Blvd to 8.6 to Maintain min 8.0-ft. for ramps
CI3-NCOM |\ 550 st AH, X 11.6 7010100 | 8010300 | 410 0.t for 1-95 mainine
Cypress Creek Rd AE, AH, 8.6 to Maintain min 9.0-ft. for ramps
CLASCYP | 1o Nw 550 st X 126 | (001101 9010330 154100 for1-95 mainiine
Cypress Creek Rd AE, AH, 7.6 to Maintain min 7.0-ft. for ramps
C14-NCYP to C-14 Canal X 12.6 6.0t0 11.0 7.0t031.0 and 9.0-ft. for I-95 mainline

1Existing elevations were obtained from the roadway cross sections in the permit plans, SFWMD Permit 06-
01465-S, Application 140516-1.

All elevations are based on the NAVD88 datum. To convert to NGVD29 datum, a shift of +1.585
feet is needed, as found by using the National Geodetic Survey VERTCON online tool. The
proposed roadway edge of pavement will vary within the project area. To ensure that the
roadway remains open to traffic during the 100-year flood, minimum elevations were proposed in
Table 1 above.

No adverse impacts are anticipated to the floodplain, as required by the SFWMD permitting
requirements. Encroachments due to the proposed roadway improvements are being
compensated within the proposed stormwater management system, mostly through the use of
dry and wet-detention, and dry-retention ponds.

Stormwater management systems proposed by this study meet existing water quality standards
set forth in Chapter 62-302 of the Florida Administrative Code. This project will avoid causing
adverse impacts to off-site properties by limiting the post-development offsite discharge so that it
does not exceed pre-development rates. The approach to meeting water quality requirements is
to provide treatment for the increase in impervious area and restore or replace existing permitted
treatment facilities impacted by this project.

Draft Final Location Hydraulics Memorandum 3
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From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
FM# 435808-1-22-02/ ETDM 14222

There is no change in flood “Risk” or adverse floodplain impacts associated with this project. The
following floodplain statement is a slightly modified version of statement number 3, in Chapter 13
of the PD&E Manual, tailored for this project.

Modifications to existing drainage structures included in this project will result in an insignificant
change in their capacity to carry floodwater. This change will cause minimal increases in flood
heights and flood limits. These minimal increases will not result in any significant adverse impacts
on the natural and beneficial floodplain values or any significant change in flood risks or damage.
In addition, this project will not result in any new or increased adverse environmental impacts.
There will not be a significant change in the potential for interruption or termination of emergency
service or emergency evacuation routes. Therefore, it has been determined that this
encroachment is not significant.

Draft Final Location Hydraulics Memorandum 4
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APPENDIX B

(Calculations)

B1-17: Drainage Areas

B18-32: Preliminary Treatment Calculations

From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
FM# 435808-1-22-02/ ETDM 14222
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix B
Project Name: [-95 PD&E Study from Commercial to Cypress Project No.:
DRAINAGE AREA: C13-SCOM, C13-NCOM, C14-SCYP & C14-NCYP Designed By:
POND No. Composite Date:

Impervious Area Spreadsheet
(Shaded cells require input data)

435808
SS

12/19/2017

C13-SCOM IMPERVIOUS AREA TABLE
Alt. Figure] Removed* Added? Removed® Added* Net Change®
No. Perv. Area Perv. Area Imp. Area Imp. Area Imp. Area
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft)
1 1,050 -8,530 0 0 -7,480
2 1,697 0 0 0 1,697
3 15,409 -11,673 0 0 3,736
Preferred 4 0 -5,040 0 38,152 33,112
9 6,589 -7,640 0 15,405 14,354
10 9,247 -10,273 0 12,275 11,249
11 4,192 -1,336 0 0 2,856
Total (sq-ft) 38,184 -44,492 0 65,832 59,524
Total (acres) 0.88 -1.02 0.00 1.51 1.37
'Removed Perv. Area = Existing pervious area replaced with impervious area.
2Added Perv. Area = Existing impervious area replaced with pervious area.
*Removed Imp. Area = Existing impervious area removed.
“Added Imp. Area = Addition of impervious area (e.g. widening of existing or new roadway).
®Net Change Imp. Area=1+2+3+4
C13-NCOM IMPERVIOUS AREA TABLE
Alt. Figure] Removed® Added? Removed® Added* Net Change®
No. Perv. Area Perv. Area Imp. Area Imp. Area Imp. Area
(sqg-ft) (sq-ft) (sqg-ft) (sq-ft) (sq-ft)
1 7,042 -8,793 0 0 -1,751
2 11,072 -19,218 0 2,459 -5,687
3 0 -730 0 37,452 36,722
Preferred 4 0 -2,485 0 0 -2,485
5 0 0 0 108,199 108,199
10 0 0 0 5,156 5,156
11 0 0 0 2,405 2,405
12 3,162 -11,179 0 25,107 17,090
Total (sq-ft) 21,276 -42,405 0 180,778 159,649
Total (acres) 0.49 -0.97 0.00 4.15 3.67

'Removed Perv. Area = Existing pervious area replaced with impervious area.

2Added Perv. Area = Existing impervious area replaced with pervious area.

*Removed Imp. Area = Existing impervious area removed.

“Added Imp. Area = Addition of impervious area (e.g. widening of existing or new roadway).
®Net Change Imp. Area=1+2+3+4
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Project Name:

1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Appendix B

[-95 PD&E Study from Commercial to Cypress

DRAINAGE AREA: C13-SCOM, C13-NCOM, C14-SCYP & C14-NCYP
POND No. Composite

Impervious Area Spreadsheet
(Shaded cells require input data)

Project No.:

Designed By:
Date:

435808
SS

12/19/2017

C14-SCYP IMPERVIOUS AREA TABLE
Alt. Figure] Removed* Added? Removed® Added* Net Change®
No. Perv. Area Perv. Area Imp. Area Imp. Area Imp. Area
(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft)

6 0 0 0 165,039 165,039
Preferred 7 0 -437 -14,693 72,333 57,203
8 0 0 0 18,099 18,099
Total (sq-ft) 0 -437 -14,693 255,471 240,341
Total (acres) 0.00 -0.01 -0.34 5.86 5.52

'Removed Perv. Area = Existing pervious area replaced with impervious area.

2Added Perv. Area = Existing impervious area replaced with pervious area.

*Removed Imp. Area = Existing impervious area removed.

“Added Imp. Area = Addition of impervious area (e.g. widening of existing or new roadway).
®Net Change Imp. Area=1+2+3+4

C14-NCYP IMPERVIOUS AREA TABLE
Alt. Figure] Removed" Added? Removed® Added* Net Change®
No. Perv. Area Perv. Area Imp. Area Imp. Area Imp. Area
(sqg-ft) (sq-ft) (sqg-ft) (sq-ft) (sq-ft)

Preferred 7 9,401 -21,130 0 10,944 -785
8 23,212 -29,082 -50835 66,044 9,339
Total (sqg-ft) 32,613 -50,212 -50,835 76,988 8,554
Total (acres) 0.75 -1.15 -1.17 1.77 0.20

'Removed Perv. Area = Existing pervious area replaced with impervious area.

2Added Perv. Area = Existing impervious area replaced with pervious area.

*Removed Imp. Area = Existing impervious area removed.

“Added Imp. Area = Addition of impervious area (e.g. widening of existing or new roadway).
°Net Change Imp. Area=1+2+3+4
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

sjosuo) Aufend Jarem ‘310N

000 U0V 440ONNd LNINJO13N3IA LSOd-3dd 700 4-ov aA0QY JO Ja1esls
0gcL 0g'¢L Wov  (2T/d =) 440NNy V1O0L 000 Yoy uonenuany abireyasiqg
JASNA 1SCT ul (S8'0+d)/,(S2°0-d) = ¥: 44ONNY 10341

180 180 0T- MND/000T=S IOVHOLS AIHSHILVYM 00 Y-ov ‘Aladwil "ou| uo G2
'd-1SOd ['A30-34d NOILN313A 13aM
G€l SET ul (d) (1y-z£ 1A-G2) 1v4ANIVY N9IS3A ANMAS
000 |SV3dV TV1lOL
S'¢6 G¢6 J(NO V)R=MND L0°0 0 o uing
0069 <===> | 0069 [<=’99yD|(dv+Iv =)}v) vadv 1v.LOL 10 0 aueT uing 020 oy
200 0 'do "pai SNOINIGAdNIT ISYIHOINI
ey [4%4% (dv) Tvio1-9ns (ov) (va)
000 0 000 0 |3ylo 'V LINN INNOWV | I3LI 88'9¢ 89°9¢ oy (v) IvLiOL
000 ¥8 000 8 | puod Jrej ‘pos/sumer] sealy paned [euolippy 020 000 oY SY34V 'diNl ¥3HLO
000 €8 000 €8 pue| 1S8.0} 10 POO/ 000 000 v (0v9'0)'V INO 1oMm
000 8. 000 8L ] 'puod poob ‘mopesiy | vs |G um neqdog | 89'9¢ | 89'9¢ ov SV3dV a3Avd
crey 68 cecy 68 abuel Jo ainised V3V SNOING3dIAI
000 16 000 T6  [pue| pateAnnd 000 000 |=0V <=)99yD
000 68 000 68 speol uIq 000 000 399yD=>| 0069 0069 v (v) 7violL
000 16 000 T6  [speol jpreio 000 000 000 000 oy "M 40 ¥ 3dISLNO
V34V SNOIAYAd 000 000 0069 | 0069 oy AVM H0 "d 3AISNI
000 000 v3dv 1v10l
88'9¢ 8992 (Iv) Wv101-ans 000 000
020 86 000 86 [/eui0 000 000 Y HLAIM ‘AVd "3AY
000 86 000 86 seale Jam pue saxen 000 000 C9'€9TT | C9°E9TT u HLAIM AVM 40 "o
89°9¢ 86 89'9¢ 86 Sealy paned 000 000 00°€85¢ | 00°€85¢C ! HLON3T
V3HVY SNOINYIdINI 000 000 puod 00'€85Z | 00'€85¢ Y NOILVLS Ol
("ov) eauy NO  Jw)esiy| NO 'a-1S0d [A3a-3dd| "¥0S3a 000 000 Y NOILV1S WOY4
'd013A3IA-1SOd 'd013A3A-3dd | IdAL 110S (ov) 10p1110D 40 INQ sealy "a-1S0d |'A3a-34d W1iva
SY3HY
AOHL3N SOS ‘NOILVNNIL1V Mv3d ANMAS NOYA VIYILIMD ALITVNO "YILYM
2T02/6T/2T :81ed (erep 1ndui aiinbai s|j92 papeys) paliajald :aAleuIR)Y
SS  :AgpsubBiseqg 198yspealds ubisa@ puod uonuaieg 18\ dADN-YTD :v3dv IOVNIVHEA
808GEY 'ON 108loud ssaldAD 03 [edlawwo)d woly ApMS 3Ad S6-| :oweN 193loid



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix B B24



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

DRAINAGE AREA: C13-SCOM & C13-NCOM

[-95 PD&E Study from Commercial to Cypress

Appendix B

Project No.: 435808

Designed By:

SS

B25

POND No. Composite Date: 8/8/2017
Treatment Summary Spreadsheet
(Shaded cells require input data)
Existing Surplus Capacity
phase 3A | Com-Cyp Pond/Swale Basin Imp. 1" Over | 2.5" Over SExist Wet Det. | Dry Det. Dry/Wet “Total SExist.
Sub- PD&E Name Area Area Total Imp. Treat. Treat. Treat. RetTreat.P| Treat. Surplus
Basin Basin (ac) (ac) (ac-ft) (ac-ft) Req'd Prov'd Prov'd rov'd Prov'd (ac-ft)
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
B19-17  |?C13-Other |Swale 19-10A 7.58 4.74 0.63 0.99 0.99 0.00 0.00 1.35 2.70 1.71
B19-198 - 3.12 3.12 0.26 0.65 0.65 0.00 0.00 0.00 0.00 -0.65
B19-20 Swale 19-8 5.77 3.73 0.48 0.78 0.78 0.00 0.00 0.99 1.98 1.20
B19-21 Swale 19-10B] 2.26 1.13 0.19 0.24 0.24 0.00 0.00 0.72 1.44 1.20
B19-210f - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B19-22A - 0.47 0.47 0.04 0.10 0.10 0.00 0.00 0.00 0.00 -0.10
B19-22B - 4.52 4.52 0.38 0.94 0.94 0.00 0.00 0.00 0.00 -0.94
Total:] 23.72 17.71 1.98 3.69 3.69 0.00 0.00 3.06 6.12 2.43
B19-23 C13-SCOM| Swale 19-10C| 13.78 8.04 1.15 1.68 1.68 0.00 0.00 1.81 3.62 1.95
B19-24 Swale 19-9 241 2.41 0.20 0.50 0.50 0.00 0.00 0.22 0.44 -0.06
B19-25 - 4.03 1.82 0.34 0.38 0.38 0.00 0.00 0.00 0.00 -0.38
B19-26 - 6.10 3.53 0.51 0.74 0.74 0.00 0.00 0.00 0.00 -0.74
B19-27A - 0.98 0.58 0.08 0.12 0.12 0.00 0.00 0.00 0.00 -0.12
B19-27B - 0.12 0.12 0.01 0.03 0.03 0.00 0.00 0.00 0.00 -0.03
B19-28A - 3.29 2.43 0.27 0.51 0.51 0.00 0.00 0.00 0.00 -0.51
B19-29A - 0.13 0.08 0.01 0.02 0.02 0.00 0.00 0.00 0.00 -0.02
B19-29B - 0.48 0.48 0.04 0.10 0.10 0.00 0.00 0.00 0.00 -0.10
B19-29C - 0.03 0.03 0.00 0.01 0.01 0.00 0.00 0.00 0.00 -0.01
B19-29D - 0.30 0.30 0.03 0.06 0.06 0.00 0.00 0.00 0.00 -0.06
Total:] 31.65 19.82 2.64 4.13 4.13 0.00 0.00 2.03 4.07 -0.06
B19-27C | C13-NCOM - 0.17 0.17 0.01 0.04 0.04 0.00 0.00 0.00 0.00 -0.04
B19-28B - 0.15 0.15 0.01 0.03 0.03 0.00 0.00 0.00 0.00 -0.03
B19-30A Swale 19-13 0.13 0.13 0.01 0.03 0.03 0.00 0.00 0.26 0.52 0.49
B19-30B - 0.03 0.03 0.00 0.01 0.01 0.00 0.00 0.00 0.00 -0.01
B19-30C - 0.18 0.18 0.02 0.04 0.04 0.00 0.00 0.00 0.00 -0.04
B19-31 - 7.38 5.66 0.62 1.18 1.18 0.00 0.00 0.00 0.00 -1.18
B19-32A - 0.12 0.07 0.01 0.01 0.01 0.00 0.00 0.00 0.00 -0.01
B19-32B - 3.60 0.64 0.30 0.13 0.13 0.00 0.00 0.00 0.00 -0.13
B19-33A - 0.16 0.12 0.01 0.03 0.03 0.00 0.00 0.00 0.00 -0.03
B19-33B - 1.90 0.82 0.16 0.17 0.17 0.00 0.00 0.00 0.00 -0.17
B19-34 Swale 19-15 2.36 1.08 0.20 0.23 0.23 0.00 0.00 0.45 0.90 0.68
B19-35 Swale 19-16 8.74 5.57 0.73 1.16 1.16 0.00 0.00 0.29 0.58 -0.58
B19-36 Swale 19-17 6.62 3.73 0.55 0.78 0.78 0.00 0.00 0.97 1.94 1.16
Prepared by: Snubbs Consulting Inc. Page 1 of 2
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Project Name: [-95 PD&E Study from Commercial to Cypress Project No.: 435808
DRAINAGE AREA: C13-SCOM & C13-NCOM Designed By: SS
POND No. Composite Date: 8/8/2017

Treatment Summary Spreadsheet
(Shaded cells require input data)

Existing Surplus Capacity
1phase 3A | Com-Cyp Pond/Swale Basin Imp. 1" Over | 2.5" Over SExist Wet Det. | Dry Det. Dry/Wet “Total SExist.
Sub- PD&E Name Area Area Total Imp. Treat. Treat. Treat. RetTreat.P Treat. Surplus
Basin Basin (ac) (ac) (ac-ft) (ac-ft) Req'd Prov'd Prov'd rov'd Prov'd (ac-ft)
@y | @cf) | (acf) | (acf) | (acft)
B19-37 - 2.17 2.17 0.18 0.45 0.45 0.00 0.00 0.00 0.00 -0.45

Total:] 33.71 20.52 2.81 4.28 4.28 0.00 0.00 1.97 3.95 -0.32

These sub-basin are apart of System 19E in the 1-95 Express Lanes Phase 3A Project. Only sub-basins with onsite contributing area was included as documented in the
permitted 1-95 Express Lanes Phase 3A drainage report.
“C13-Other includes sub-basins in System 19E that are not included in the 1-95 Commerial to Cypress PD&E Study.

3Existing treatment required is determined to be 2.5" over the imperious area as documented in the permitted I1-95 Express Lanes Phase 3A drainage report. Existing treatment
volume required is based on Wet Detention requirements.
“Sum of all treatment provided. Dry/Wet Retention and Dry Detention volumes were divided by 0.50 and 0.75, respectively to account for 50% and 25% credit.

°Existing Surplus = (Total Treat. Prov'd) - (Exist.Treat. Req'd.)

Existing Treatment Summary
Com-Cyp PD&E Basin Exist Treat. Req'd Total Treat. Prov'd Exist. Surplus
(ac-ft) (ac-ft) (ac-ft)
C13-Other 3.68 6.12 2.43
C13-SCOM 4.13 4.07 -0.06
C13-NCOM 4.28 3.95 -0.32
Total: 12.08 14.14 2.06

Prepared by: Snubbs Consulting Inc. Page 2 of 2



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

DRAINAGE AREA: C13-SCOM
POND No. Composite

Treatment Summary Spreadsheet
(Shaded cells require input data)

Appendix B

1-95 PD&E Study from Commercial to Cypress

Treatment Volume Encroachment

Basin Info. Preferred Alt.
Sub-Basin| Pond Name Enc. Enc. Enc. lEnc.
Length Width Depth Volume
(ft.) (ft) (ft.) (ac-ft)
B19-35 Swale 19-10C 150 | 7.00 | 1.00 | 0.02
Total: 0.02

*Encroachment volume was calculated using a rectangular approach, assuming the cross
section of the pond is trapezoidal. Refer to pond cross section sketch.

Treatment Summary
Basin Info. Preferred Alt.
Basin Exist. Enc. 1addtn. Prop. 2Treat.
Surplus Volume Treat. Treat. Balance
(ac-ft.) (ac-ft.) Req'd (ac-ft.) (ac-ft.)
(ac-ft.)
C13-SCOM -0.06 0.02 | 0.28 | 2.43 | 2.07

*Addtn. Treat. Req'd = total treatment volume required due to the increase in impervious area.

*Treatment Balance = (Exist. Surplus) - (Enc. Volume) - (Addtn. Treat. Reg'd) + (Prop. Treat. Prov'd)

Prepared by: Snubbs Consulting Inc.

B27
Project No.: 435808

Designed By:  SS
Date: 12/19/2017

Page 1of1



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

DRAINAGE AREA: C13-NCOM
POND No. Composite

Treatment Summary Spreadsheet
(Shaded cells require input data)

Appendix B

1-95 PD&E Study from Commercial to Cypress

Treatment Volume Encroachment

Basin Info. Preferred Alt.
Sub-Basin| Pond Name Enc. Enc. Enc. lEnc.
Length Width Depth Volume
(ft.) (ft) (ft.) (ac-ft)
B19-35 Swale 19-16 1030 | 12.50 | 1.00 0.30
Total: 0.30

*Encroachment volume was calculated using a rectangular approach, assuming the cross
section of the pond is trapezoidal. Refer to pond cross section sketch.

Treatment Summary
Basin Info. Preferred Alt.
Basin Exist. Enc. 1addtn. Prop. 2Treat.
Surplus Volume Treat. Treat. Balance
(ac-ft.) (ac-ft.) Req'd (ac-ft.) (ac-ft.)
(ac-ft.)
C13-NCOM -0.32 0.30 | 0.76 | 2.07 | 0.69

*Addtn. Treat. Req'd = total treatment volume required due to the increase in impervious area.

*Treatment Balance = (Exist. Surplus) - (Enc. Volume) - (Addtn. Treat. Reg'd) + (Prop. Treat. Prov'd)

Prepared by: Snubbs Consulting Inc.

B28
Project No.: 435808

Designed By:  SS
Date: 12/19/2017
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

DRAINAGE AREA: C14-SCYP & C14-NCYP
POND No. Composite

[-95 PD&E Study from Commercial to Cypress

Appendix B

Treatment Summary Spreadsheet
(Shaded cells require input data)

B29

Project No.: 435808

Designed By:

SS

Date: 8/8/2017

Existing Surplus Capacity
phase 3A | Com-Cyp Pond/Swale Basin Imp. 1" Over | 2.5" Over 2Exist Wet Det. | Dry Det. Dry/Wet 3Total “Exist.
Sub- PD&E Name Area Area Total Imp. Treat. Treat. Treat. |RetTreat.P| Treat. Surplus
Basin Basin (ac) (ac) (ac-ft) (ac-ft) Req'd Prov'd Prov'd rov'd Prov'd (ac-ft)
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
B20-1 C14-SCYP| Swale 20-1 4.30 3.17 0.36 0.66 0.66 0.00 0.05 0.00 0.07 -0.59
B20-2 Swale 20-2 8.39 6.46 0.70 1.35 1.35 0.00 0.16 0.00 0.21 -1.13
B20-3 - 2.39 0.24 0.20 0.05 0.05 0.00 0.00 0.00 0.00 -0.05
B20-4 Swale 20-4 8.89 2.98 0.74 0.62 0.62 0.00 0.02 0.00 0.03 -0.59
B20-5 Swale 20-5 3.37 1.10 0.28 0.23 0.23 0.00 0.21 0.00 0.28 0.05
B20-6 Swale 20-6 8.06 3.11 0.67 0.65 0.65 0.00 0.46 0.00 0.61 -0.03
B20-8 - 2.54 2.54 0.21 0.53 0.53 0.00 0.00 0.00 0.00 -0.53
B20-9 Pond 20-1 4.35 2.35 0.36 0.49 0.49 0.77 0.00 0.00 0.77 0.28
B20-12 Swale 20-12B 2.47 1.29 0.21 0.27 0.27 0.00 0.03 0.00 0.04 -0.23
B20-13 Pond 20-2 3.62 2.03 0.30 0.42 0.42 0.00 0.16 0.00 0.21 -0.21
B20-16 - 4.17 3.12 0.35 0.65 0.65 0.00 0.00 0.00 0.00 -0.65
B20-17 - 2.19 1.80 0.18 0.38 0.38 0.00 0.00 0.00 0.00 -0.38
B20-18 Pond 20-3 0.78 0.00 0.07 0.00 0.00 0.16 0.00 0.00 0.16 0.16
B20-19 Pond 20-4 0.46 0.03 0.04 0.01 0.01 0.00 0.26 0.00 0.35 0.34
B20-25A Swale 20-12A 2.78 1.25 0.23 0.26 0.26 0.00 0.33 0.00 0.44 0.18
B20-25B - 0.26 0.02 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B20-27 - 0.64 0.48 0.05 0.10 0.10 0.00 0.00 0.00 0.00 -0.10
B20-33 - 0.30 0.30 0.03 0.06 0.06 0.00 0.00 0.00 0.00 -0.06
Total:] 59.96 32.27 5.00 6.72 6.72 0.93 1.68 0.00 3.17 -3.54
B20-20 C14-NCYP | Swale 20-9 0.97 0.40 0.08 0.08 0.08 0.00 0.05 0.00 0.07 -0.02
B20-21 Swale 20-10 3.51 1.55 0.29 0.32 0.32 0.00 0.21 0.00 0.28 -0.04
B20-22 Pond 20-5 10.41 1.77 0.87 0.37 0.37 0.00 3.17 0.00 4.23 3.86
B20-23 Pond 20-6 9.57 6.06 0.80 1.26 1.26 0.00 0.66 0.00 0.88 -0.38
B20-24 - 11.03 1.44 0.92 0.30 0.30 0.00 0.00 0.00 0.00 -0.30
B20-26 Pond 20-7 9.68 3.37 0.81 0.70 0.70 0.00 0.85 0.00 1.13 0.43
B20-28 - 0.57 0.53 0.05 0.11 0.11 0.00 0.00 0.00 0.00 -0.11
B20-29 - 0.54 0.10 0.05 0.02 0.02 0.00 0.00 0.00 0.00 -0.02
B20-30 - 1.21 0.27 0.10 0.06 0.06 0.00 0.00 0.00 0.00 -0.06
B20-31 Pond 20-8 9.74 5.35 0.81 1.11 111 0.00 0.86 0.00 1.15 0.03
B20-32 Swale 20-14 2.83 0.65 0.24 0.14 0.14 0.00 0.42 0.00 0.56 0.42
B20-34 - 5.21 1.02 0.43 0.21 0.21 0.00 0.00 0.00 0.00 -0.21
B20-35 - 0.45 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00
B20-34 - 0.52 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Prepared by: Snubbs Consulting Inc. Page 1 of 2



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

DRAINAGE AREA: C14-SCYP & C14-NCYP
POND No. Composite

Appendix B

[-95 PD&E Study from Commercial to Cypress

Treatment Summary Spreadsheet
(Shaded cells require input data)

B30

Project No.: 435808

Designed By: SS
Date: 8/8/2017

Existing Surplus Capacity

phase 3A | Com-Cyp Pond/Swale Basin Imp. 1" Over | 2.5" Over 2Exist Wet Det. | Dry Det. Dry/Wet 3Total 4Exist.
Sub- PD&E Name Area Area Total Imp. Treat. Treat. Treat. RetTreat.P Treat. Surplus
Basin Basin (ac) (ac) (ac-ft) (ac-ft) Req'd Prov'd Prov'd rov'd Prov'd (ac-ft)
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
Total:] 66.24 22.51 5.52 4.69 4.69 0.00 6.22 0.00 8.29 3.60

These sub-basin are apart of System 19E in the 1-95 Express Lanes Phase 3A Project. Only sub-basins with onsite contributing area was included as documented in the

permitted 1-95 Express Lanes Phase 3A drainage report.
2Existing treatment required is determined to be 2.5" over the imperious area as documented in the permitted I-95 Express Lanes Phase 3A drainage report. Existing treatment

volume required is based on Wet Detention requirements.
°Sum of all treatment provided. Dry/Wet Retention and Dry Detention volumes were divided by 0.50 and 0.75, respectively to account for 50% and 25% credit.

“*Existing Surplus = (Total Treat. Prov'd) - (Exist.Treat. Req'd.)

Existing Treatment Summary

Com-Cyp PD&E Basin

Exist Treat. Req'd

Total Treat. Prov'd

Exist. Surplus

(ac-ft) (ac-ft) (ac-ft)

C14-SCYP 6.72 3.18 -3.54
C14-NCYP 4.69 8.29 3.60
Total: 11.41 11.47 0.06

Prepared by: Snubbs Consulting Inc.
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

1-95 PD&E Study from Commercial to Cypress

DRAINAGE AREA: C14-SCYP
POND No. Composite

Treatment Summary Spreadsheet
(Shaded cells require input data)

Appendix B

Treatment Volume Encroachment
Basin Info. Cypress Alt. 1
Sub-Basin| Pond Name Enc. Enc. Enc. lEnc.
Length Width Depth Volume
(ft.) (ft.) (ft.) (ac-ft) |
B20-19 Pond 20-4 73 20.45 1.17 0.04
B20-18 Pond 20-3 100 22.30 0.48 0.02
B20-9 Pond 20-1 115 77.50 0.48 0.10
B20-13 Pond 20-2 163 58.28 0.48 0.10
B20-6 Swale 20-6 830 21.65 0.40 0.17
B20-25A Swale 20-12A 720 4.84 0.40 0.03
B20-2 Swale 20-2 503 34.00 0.40 0.16
Total: 0.62

*Encroachment volume was calculated using a rectangular approach, assuming the cross section of the
pond is trapezoidal. Refer to pond cross section sketch.

Provided Treatment
Pond Info Volume
Sub - Pond Name Pond Bottom [ Increase | 'Dry Det. | Wet Det.
Basin Type Area Ctrl. Elv. Vol. Vol.
(acre) (ft) Increase | Increase
(ac-ft) | (ac-ft)
B20-20 Swale 20-9 | Dry Det. 0.09 0.17 0.01 0.02
B20-21 Swale 20-10 | Dry Det. 0.42 0.17 0.07 0.09
B20-22 Pond 20-5 Dry Det. 6.57 0.17 1.08 1.45
B20-23 Pond 20-6 Dry Det. 1.36 0.17 0.22 0.30
B20-26 Pond 20-7 Dry Det. 1.23 0.17 0.20 0.27
B20-31 Pond 20-8 Dry Det. 1.76 0.17 0.29 0.39
B20-32 Swale 20-14 | Dry Det. 0.71 0.17 0.12 0.16
Total:] 12.14 1.16 2.00 2.67

‘Increase in treatment volume for dry detention ponds in System C14-NCYP.

2C14-NCYP Sur. = (Existing Surplus in System C14-NCYP) - (Treatment Required for System 14-NCYP)

3Prop. Treat. Prov'd = (Wet Det. Vol. Increase) + (C14-NCYP Sur.)

Treatment Summary
Basin Info. Cypress Alt. 1
Basin Exist. Enc. Iaddtn. Prop. 2Treat.
Surplus Volume Treat. Treat. Balance
(ac-ft.) (ac-ft.) Req'd Prov'd (ac-ft.)
(ac-ft.) (ac-ft.)
C14-SCYP -3.54 0.62 | 1.15 | 6.23 0.92

Addtn. Treat. Req'd = total treatment volume required due to the increase in impervious area.

?Treatment Balance = (Exist. Surplus) - (Enc. Volume) - (Addtn. Treat. Req'd) + (Prop. Treat. Prov'd)

Prepared by: Snubbs Consulting Inc.

Project No.: 435808

Designed By:  SS
Date: 12/19/2017
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Project Name:

1-95 PD&E Study from Commercial to Cypress

DRAINAGE AREA: C14-NCYP
POND No. Composite

Treatment Summary Spreadsheet
(Shaded cells require input data)

Appendix B

Treatment Summary
Basin Info. Preferred Alt.
Basin Exist. Enc. 1addtn. Prop. 2Treat.
Surplus Volume Treat. Treat. Balance
(ac-ft.) (ac-ft.) Req'd (ac-ft.) (ac-ft.)
(ac-ft.)
C14-NCYP 3.60 0.00 | 0.04 | 2.67 | 6.23

'Addtn. Treat. Req'd = total treatment volume required due to the increase in impervious area.

*Treatment Balance = (Exist. Surplus) - (Enc. Volume) - (Addtn. Treat. Req'd) + (Prop. Treat. Prov'd)

Prepared by: Snubbs Consulting Inc.

Project No.: 435808

Designed By:  SS

Date: 12/19/2017

Page 1of1
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C1l-2: SFWMD Meeting Notes

From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Appendix C

FDOT Interagency Meeting Minutes — October 2017
South Florida Water Management District

E Sciences Project Number 2-0887-002

Meeting started at 10:40 AM: FM 435808-1-22-02

November 16", 2017

Attendees:

Name Organization Email Address

Brian Voelker E Sciences bvoelker@esciencesinc.com
Roberto Gutierrez Stantec roberto.gutierrez@stantec.com
Craig Schmittler Stantec craig.schmittler@stantec.com
Tommy Ruiz Snubbs Consulting tommy.ruiz@snubbs.com

Hui Shi FDOT D4 hui.shi@dot.state.fl.us

Claudia Calvo FDOT D4 claudia.calvo@dot.state.fl.us
Hanzhi Song FDOT D4 hanzhi.song@dot.state.fl.us
Carlos de Rojas SFWMD cderojas@sfwmd.gov

Morgan Reins SFWMD mreins@sfwmd.gov

Barbara Conmy SFWMD bconmy@sfwmd.gov

Jennifer Schull NOAA NMFS jennifer.schull@noaa.gov
Tarrie Ostrofsky USACE tarrie.l.ostrofsky@usace.army.mil

District: Four

FPID/FM Number: 435808-1-22-02
FDOT Project Manager: Nadir Rodrigues

Consultant/Company Name:

Consulting Inc.
SR/Local Name: SR 9/1-95.

Stantec Consulting Services, Inc. with subconsultant Snubbs

Project Limits: from south of SR 870/Commercial Boulevard to north of Cypress Creek Road.
General Scope: The Florida Department of:Transportation (FDOT) District Four is conducting a
Project Development and Environment (PD&E) Study for improvements to the Cypress Creek Road
and SR 870/Commercial Boulevard interchanges and along 1-95 from South of SR 870/Commercial
Boulevard to North of Cypress Creek Road, a distance of approximately two miles in Broward
County, Florida.
Requested Attendees: SFWMD Environmental Resources, Surface Water Management
Discussion Items:
¢ Roberto Gutierrez (Stantec) gave a general overview of the project:
0 Reiterated general scope items listed above.
0 Replacing three consecutive on-ramps with one on-ramp.
o0 No improvements to I-95 proposed.
o North Andrews Avenue Bridge over 1-95 will be reconstructed.
o0 Minor wetland impacts anticipated along west side of [-95.
e Craig Schmittler (Stantec) provided some additional project information:
o Project will result in net increase in swale acreage.
o0 No listed wildlife species issues were identified.
0 There is an existing SFWMD ERP and USACE Individual Permit for the project area;
swales were included in ERP.
0 Adding additional water to existing wetlands may improve hydrology in those
wetlands and reduce invasive/exotic plant coverage.
e Tommy Ruiz (Snubbs Consulting) provided project drainage information:
o Project falls within two drainage basins (north and south).
= South drainage basin has surplus storage; project will use this surplus to
offset added impervious areas.

C1



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02

Appendix C
FDOT Interagency Meeting Minutes — October 2017 November 16"', 2017
South Florida Water Management District Page 10 of 11
E Sciences Project Number 2-0887-002

For the portion of the project in the north drainage basin, control structures in
the pond at the Cypress Creek Road intersection will provide added treatment
for added impervious areas.

Meeting ended at 10:55 AM.
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D1-12: Geotech Testing Inventory

From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix D

SR 9/1-95 CDC for Broward and Palm Beach Counties - Geotechnical Inventory
HR Engineering Services, Inc.
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Project No. HR12-891R
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix D D3

SR 9/1-95 CDC for Broward and Palm Beach Counties - Geotechnical Inventory October 1, 2013
HR Engineering Services, Inc. Project No. HR12-891R

1.0 INTRODUCTION

The primary purpose of this study was to generate an inventory of the existing subsurface soil
information available from previous projects performed along the proposed project alignment. The

following is a summary of the available subsurface information.

Available Subsurface Information

o 95, from North of Oakland Park Boulevard to South of Glades Road, report prepared by
GCME, dated October 26, 2012:

»  Thirty two (32) standard penetration test structural borings.
» Two hundred nineteen (219) auger borings.
»  Three constant head percolation tests.

e [-95, from Glades Road to Yamato Road, report prepared by Radise International (Radise),
dated August 1 and 11, 2011:

»  Forty four (44) standard penetration test structural borings.
»  One hundred fifty eight (158) auger borings.

e [-95, from Stirling Road to North of Oakland Park Boulevard, report prepared by HR
Engineering Services (HRES), dated May 29, 2012:

» Eighteen (18) constant head percolation tests.
»  Fifteen (15) double ring infiltrometer tests.

e [-595 Corridor Design Consultant, report prepared by GCME, dated November 30, 2006:
» Thirteen (13) constant head percolation tests.

e [-595 Corridor Improvements, report prepared by Mactec Engineering and Consulting, Inc.
(Mactec), dated August 12, 2010:

»  One hundred nine (109) standard penetration test borings for mast arms, highmast light and
overhead sign structures.

e [-595 Corridor Improvements, report prepared by Mactec, dated April 16, 2010:
» Three hundred eighty six (386) standard penetration test structural borings for
embankments.
»  Four hundred eighty nine (489) auger borings for roadway.

1-1



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix D
SR 9/1-95 CDC for Broward and Palm Beach Counties - Geotechnical Inventory October 1, 2013
HR Engineering Services, Inc. Project No. HR12-891R

2.1 GENERAL

2.0 PROJECT INFORMATION

Project information has been provided to us by various members of the design team. Additional

information has been provided during telephone conversations.

During our geotechnical study, we have been furnished with the following project-related

geotechnical reports:

Geotechnical Report — Roadway Soils Survey and Bridge Structures

PD&E Study for SR-9/1-95, From North of Oakland Park Boulevard to South of
Glades Road

Prepared by: GCME

Dated: October 26, 2012

Geotechnical Engineering Services Report — Roadway

Additional Auxiliary Lanes on I-95 Glades Road to Yamato Road
Prepared by: Radise International, LC

Dated: August 1, 2011

Geotechnical Engineering Services Report — Structures
Additional Auxiliary Lanes on [-95 Glades Road to Yamato Road
Prepared by: Radise International, LC

Dated: August 11, 2011

Report of a Preliminary Geotechnical Exploration — Percolation and Double Ring
Infiltrometer Test Results

PD&E Study for 1-95, From Stirling Road to North of Oakland Park Boulevard
Prepared by: HR Engineering Services, Inc

Dated: May 29, 2012

Borehole Permeability Test Results Report
[-595 Corridor Design Consultant
Prepared by: GCME

Dated: November 30, 2006

Geotechnical Report — Mast Arms, Highmast Lights and Overhead Sign Structures
1-595 Corridor Improvements

Prepared by: Mactec Engineering and Consulting, Inc

Dated: August 12,2010

2-1
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1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix D

SR 9/1-95 CDC for Broward and Palm Beach Counties - Geotechnical Inventory October 1, 2013
HR Engineering Services, Inc. Project No. HR12-891R
° Report of Geotechnical Exploration — Roadway and Embankments

1-595 Corridor Improvements
Prepared by: Mactec Engineering and Consulting, Inc
Dated: April 16, 2010

2.2 PROJECT DESCRIPTION

The project consists of the improvement of SR 9/1-95, From the Interchange of SR 9/1-95 with I-
595 (Broward County) to north of Linton Boulevard (Palm Beach County), Florida. The conceptual
work may consist of the replacement or widening of existing bridge structures, construction of new
retaining walls, sign structures, connector ramps, roadway widening, drainage improvement, and

milling and resurfacing.

2.3 DETAILED FIELD DATA
The borings presented below were performed for bridge structures and along the existing

roadway embankments. The available subsurface information can be detailed as follows:

Bridges
e  Performed seventy six (76) structural borings at the following bridge structures:

» 1-95 Bridge over NW 38" Street (B-101 and B-102).

» 1-95 Bridge over Powerline Road (B-201 and B-202).

» 195 Bridge over Prospect Road (B-301 and B-302).

» 1-95 Bridge over Commercial Boulevard (B-401 and B-402).
» [-95 Bridge over Cypress Creek Road (B-501 and B-502).

» [-95 Bridge over Cypress Creek Canal (B-601 and B-602).

» [-95 Bridge over Mac Nab Road (B-701 and B-702).

» 1-95 Bridge over Atlantic Boulevard (B-801 and B-802).

» [-95 Bridge over Hammondville Road (B-901 and B-902).

» 195 Bridge over NW 15" Street (B-1001 and B-1002).

» [-95 Bridge over Copans Road (B-1101 and B-1102).

» [-95 Bridge over Sample Road (B-1201 and B-1202).

» [-95 Bridge over Hillsboro Boulevard (B-1301 and B-1302).
» [-95 Bridge over Hillsboro Canal (B-1401 and B-1402).

» [-95 Bridge over Camino Real (B-1501 and B-1502).

» 1-95 Bridge over Palmetto Park Road (B-1601 and B-1602).
» Glades Road Bridge over Military Trail (GL-TB-1 thru GL-TB-4).

2-2
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SR 9/1-95 CDC for Broward and Palm Beach Counties - Geotechnical Inventory October 1, 2013
HR Engineering Services, Inc. Project No. HR12-891R

» Glades Road Bridge over 1-95 (GL-TB-5 thru GL-TB-10).

»  Spanish River Bridge over [-95 (SP-TB-1 thru SP-TB-6).

» [-95 Bridge over Yamato Road (YA-TB-1 thru YA-TB-4).

»  Spanish River Boulevard Bridge over El Rio Canal (SP-EL-TB-1 thru SP-EL-TB-4).

» Ramp [-95 NB EN over El Rio Canal (I-95 NB-EL-TB-1 and I-95 NB-EL-TB-2).

» Ramp YEB EN over El Rio Canal (RAMP YEB EN-TB-1 and RAMP YEB EN-TB-2).

» [-95 Bridge over El Rio Canal (I-95-EL-TB-1 thru [-95-EL-TB-4).

» Ramp FSB EN over El Rio Canal (FSBEN-TB-1 and FSBEN-TB-2).

» 195 SB EN Ramp Bridge over El Rio Canal (I-95-SBEN-TB-1 and [-95-SBEN-TB-2).

»  Yamato Road Bridge over El Rio Canal (YA-EL-TB-1 thru YA-EL-TB-4).

» Ramp FNB EX over [-95 and FECRR (FNB-EX-I-95-TB-1 thru FNB-EX-1-95-TB-3).

» Ramp [-95 SB EN over Ramp FSBEN (I-95-SBEN-FSBEN-TB-1 and 1-95-SBEN-
FSBEN-TB-2).

» Ramp [-95 SB EN over Yamato Road (I-95-SBEN-YA-TB-1 and [-95-SBEN-YA-TB-2).

» Ramp FSB EN over I-95 and FECRR (FSBEN-I-95-TB-1 thru FSBEN-1-95-TB-3).

» Ramp Loop WB EN over Yamato Road (WBEN-YA-TB-1 and WBEN-YA-TB-2).

» Ramp [-95 NB EN over Ramp YEB EN (I-95NB EN —YEB EN TB-1 and [-95NB EN —
YEB EN TB-2).

Miscellaneous Structures

e One hundred nine (109) structural borings along the 1-595 Corridor Improvements project for
mast arms, highmast lights and overhead sign structures.

Roadway Embankments

e  Three hundred eighty six (386) standard penetration test borings along the 1-595 Corridor
Improvements project for the proposed embankments.

Roadway Improvements

e  Two hundred nineteen (219) auger borings along the project spaced approximately 500 feet
from north of Oakland Park Boulevard to south of Glades Road.

e  One hundred fifty eight (158) auger borings along the project 1-95, from Glades Road to
Yamato Road.

e  Four hundred eighty nine (489) auger borings for [-595 Corridor Improvements project for the
proposed roadway.

2-3
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SR 9/1-95 CDC for Broward and Palm Beach Counties - Geotechnical Inventory October 1, 2013
HR Engineering Services, Inc. Project No. HR12-891R
Drainage

e  FEighteen (18) constant head percolation tests and fifteen (15) double ring infiltrometer tests
along the project, from Stirling Road to North of Oakland Park Boulevard.

e  Thirteen (13) constant head percolation tests along the [-595 Corridor.
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APPENDIX E

(Excerpts from Previous Projects)
E1-5: Drainage Report from FPID 433108-4-52-01
E6-22: Drainage Report from FPID 433108-4-52-01

E23-31: Drainage Plan from FPID 433108-4-52-01

From South of SR 870/Commercial Boulevard to North of Cypress Creek Road
FM# 435808-1-22-02/ ETDM 14222
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Excerpts from SFWMD
Permit 06-01465-S,
Application 140516-1

Conceptual Drainage Report

April 2014

Prepared for:
Florida Department of Transportation — District Four (D4)

Prepared by:
RS&H, Inc.


Shaquon.Samuel
Text Box
Excerpts from SFWMD Permit 06-01465-S, Application 140516-1
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Appendix J
System 19

- Land-Use Tables

- Drainage Calculations

- Summary Tables

- ICPR: Pre-Development

- ICPR: Post-Development

Conceptual Drainage Report April 2014
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Text Box
These values were used to determine the existing surplus capacity in Systems C13-SCOM and C13-NCOM, and for treatment areas just south of the project area. 
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The volume at the control structure elevation was used to determine the existing treatment volume in Systems C13-SCOM and C13-NCOM 
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The volume at the control structure elevation was used to determine the existing treatment volume in Systems C13-SCOM and C13-NCOM 


1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix E
Summary of Peak Stages
PRE-DEVELOPMENT POST-DEVELOPMENT
Pond/ Type: Disposition Warning EL.
swale/ [Wet/Dry, [Exist./ [Min. Berm/ Max Max Max Max Max Max
D Det./Ret., Prop./ Min. EOP] 10yr-24hr 25yr-72hr 100yr-24hr 10yr-24hr 25yr-72hr 100yr-24hr
FD] Modified] (ft-NAVD) Stage Stage Stage Stage Stage Stage
(ft-NAVD) (ft-NAVD) (ft-NAVD) (ft-NAVD) (ft-NAVD) (ft-NAVD)
Swale 19-1 Dry Detention Modified 4.50 3.09 3.22 3.34 3.66 3.84 4.03
Swale 19-2 Dry Detention Modified 5.50 3.70 4.48 4.88 2.83 3.29 3.64
Swale 19-6A Dry Detention Modified 4.50 3.92 5.08 6.02 3.21 3.94 3.85
Swale 19-6B Dry Detention Modified 4.50 3.92 5.08 6.02 341 4.62 4.60
Swale 19-7 Dry Detention Modified 5.00 3.92 5.09 6.03 3.41 4.62 4.60
Swale 19-8 Dry Detention Modified 7.00 6.27 6.85 7.42 4.14 5.31 5.27
Swale 19-9 Dry Detention Modified 7.00 5.97 6.90 7.61 5.04 6.34 6.70
Swale 19-10A Dry Detention Modified 6.50 411 5.59 6.82 3.95 5.16 5.12
Swale 19-108B Dry Detention Modified 8.00 4.27 5.71 6.97 411 5.27 5.24
Swale 19-10C Dry Detention Modified 6.50 4.70 6.31 7.15 4.70 5.86 6.09
Swale 19-13 Dry Detention Modified 7.00 7.96 8.87 9.45 5.80 6.91 7.35
Swale 19-15 Dry Detention Modified 8.00 8.09 9.05 9.71 4.22 6.13 6.39
Swale 19-16 Dry Detention Modified 9.00 7.73 8.55 9.03 5.53 6.65 7.25
Swale 19-17 Dry Detention Modified 10.00 7.76 8.62 8.67 4.12 5.84 5.69
Pond 19-1 Wet Detention Existing 4.00 2.17 2.88 3.27 2.92 3.32 3.38
Pond 19-2 Wet Detention Existing 7.50 2.53 3.23 3.62 3.06 3.86 3.93
Pond 19-5 Wet Detention Existing 4.00 3.01 3.44 3.67 3.11 3.63 3.69
Pond 19-6 Dry Detention Existing 7.00 3.33 3.79 4.15 3.37 3.98 4.21
Pond 19-7 Wet Detention Existing 7.00 4.06 5.49 6.66 3.49 4.98 4.94
Control Structure Summary Table - Proposed Conditions
Disposition Bleeder
Control [Exist./ Weir Type/ Weir EL. Bleeder Type/ -
Structure: Prop./ Geometry (ft-NAVD) Geometry i
o (ft-NAVD)
Modified]
PrCS19-1 Proposed Raised Type D Ditch Bottom Inlet 2.42 3" Circular Orifice 0.42
PrCS19-2 Proposed Trapezoidal Weir 2.70 o -
PrCS19-3 Proposed Raised Type H DBI with rectangular notch 2.42 3" Circular Orifice 0.42
PrCS19-5 Proposed Raised Type H DBI with rectangular notch 2.42 3" Circular Orifice 0.42
PrCS19-10 Proposed (Internal) Trapezoidal Weir 2.42 o -
ExCS19-4 Existing Raised DBI with rectangular weir 2.69 8" Circular Orifice 1.37
ExCS19-5 Existing Rectangular Weir 1.90 o =
ExCS19-6A Existing Rectangular Weir 1.90 - -

Min. Berm/Min. EOP was used to determine the criteria
fo raise the control structures in the ponds, if needed.
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Min. Berm/Min. EOP was used to determine the criteria to raise the control structures in the ponds, if needed.
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Appendix K
System 20

- Land-Use Tables

- Drainage Calculations

- Summary Tables

- ICPR: Pre-Development

- ICPR: Post-Development

Conceptual Drainage Report April 2014
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These values were used to determine the existing surplus capacity in Systems C14-SCYP and C14-NCYP. 
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These values were used to determine the existing surplus capacity in Systems C14-SCYP and C14-NCYP. 
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The volume at the control structure elevation was used to determine the existing treatment volume in Systems C14-SCYP and C13-NCYP 
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1-95 CDC DRAINAGE CALCULATIONS
DRAINAGE SYSTEM SUMMARY TABLES

Drainage System: 20

Summary of Peak Discharges

Receiving Waterbody: |C-14 Canal

PRE-DEVELOPMENT

Flow 10yr-24hr 10yr-24hr 25yr-72hr 25yr-72hr 100yr-24hr 100yr-24hr
) Outfall Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow
ICPR Link: e Area i . _
Description: . Rate Velocity Rate Velocity Rate Velocity
i (cfs) (fps) (cfs) (fps) (cfs) (fps)
ExPipe20-21 54" Pipe 15.90 105.72 6.65 128.07 8.05 140.79 8.85
ExCS20-2 42" Pipe 9.62 7.68 0.80 28.39 2.95 24.68 2.57
PRE-DEVELOPMENT TOTALS: -- -- -- 156.46 -- - -
POST-DEVELOPMENT
Flow 10yr-24hr 10yr-24hr 25yr-72hr 25yr-72hr 100yr-24hr 100yr-24hr
TR Pipe/Weir Area Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow
Description: . Rate Velocity Rate Velocity Rate Velocity
i (cfs) (fps) (cfs) (fps) (cfs) (fps)
ExPipe20-21 54" Pipe 15.90 102.79 6.46 140.20 8.82 146.37 9.20
ExCS20-2 42" Pipe 9.62 5.25 0.55 26.01 2.70 24.16 2.51
POST-DEVELOPMENT TOTALS: -- -- -- 166.21 -- - -
Pre-Post 25yr-72hr Peak Discharge Reduction (cfs): -9.75

Note: Considering 20.65 cfs reduction into C-14 Canal from System 21A, net reduction into C-14 Canal is 10.90 cfs.

Summary of Peak Stages

PRE-DEVELOPMENT POST-DEVELOPMENT

Pond/ Type: Dispo.sition Wa?rning EL. Max Max Max Max Max Max

Swale/ LI, ot (G- o] 10yr-2ahr | 25yr-72hr | 100yr-24hr | 10yr-24hr | 25yr-72hr | 100yr-24hr
FD # P Pro‘p'./ P Stage Stage Stage Stage Stage Stage

FD] Modified] (ft-NAVD)

(ft-NAVD) (ft-NAVD) (ft-NAVD) (ft-NAVD) (ft-NAVD) (ft-NAVD)
CFC Wet Ret. Exist. 6.50 6.54 6.80 6.73 4.74 5.67 5.95
CYPRESS-1 Wet Pond Exist. 5.50 3.04 3.57 3.91 2.98 3.89 4.07
CYPRESS-2 Wet Pond Exist. 5.50 3.05 3.57 3.92 2.98 3.90 4.08
CYPRESS-3 Wet Pond Exist. 5.50 4.31 4.95 5.32 4.31 4.95 5.32
Pond20-1 Wet Det. Modified 6.50 4.96 5.97 6.12 4.40 5.19 5.40
Pond20-2 Dry Det. Modified 6.80 5.76 7.01 7.45 4.10 4.84 4.92
Pond20-3 Wet Det. Exist. 6.00 4.83 5.62 5.74 4.41 5.17 5.36
Pond20-4 Dry Det. Exist. 6.00 4.23 5.61 5.73 4.23 5.19 5.20
Pond20-5 Dry Det. Modified 7.50 3.07 3.59 3.94 3.97 4.64 4.73
Pond20-6 Dry Det. Modified 10.00 3.06 3.58 3.93 3.95 4.64 4.72
Pond20-7 Dry Det. Exist. 8.00 4.39 5.43 5.34 4.04 4.83 4.89
Pond20-8 Dry Det. Modified 9.00 4.39 5.42 5.33 4.16 5.27 5.22
RADICE Wet Det. Exist. 5.50 4.39 5.42 5.27 4.20 5.32 5.25
Swale20-1 Dry Det. Modified 5.50 5.39 6.26 6.63 4.70 5.59 5.92
Swale20-2 Dry Det. Modified 5.50 5.28 6.21 6.55 4.68 5.56 5.88
Swale20-3 Dry Det. Modified 6.50 6.54 7.31 6.97 5.30 6.01 6.26
Swale20-4 Dry Det. Exist. 5.30 6.54 7.02 6.85 5.09 5.80 6.07

Min. Berm/Min. EOP was used to determine the criteria to
raise the control structures in System C14-NCYP.
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Min. Berm/Min. EOP was used to determine the criteria to raise the control structures in System C14-NCYP.



1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02 Appendix E E22
1-95 CDC DRAINAGE CALCULATIONS
DRAINAGE SYSTEM SUMMARY TABLES
Drainage System: 20
Swale20-5 Dry Det. Modified 6.50 6.54 6.79 6.72 4.73 5.66 5.94
Swale20-6 Dry Det. Modified 5.50 5.07 6.06 6.26 4.54 5.33 5.54
Swale20-9 Dry Det. Exist. 7.00 3.16 3.57 3.92 3.74 4.08 4.24
Swale20-10 Dry Det. Modified 7.50 3.31 3.67 3.93 3.81 4.29 4.43
Swale20-11 Dry Det. Exist. 9.25 9.16 9.17 9.17 9.07 9.16 9.16
Swale20-12A Dry Det. Modified 5.70 5.82 6.34 6.62 4.56 5.37 5.57
Swale20-12B Dry Det. Prop. 6.50 = == = 411 4.91 5.05
Swale20-13 Dry Det. Exist. 9.50 7.15 7.36 7.70 7.15 7.36 7.70
Swale20-14 Dry Det. Exist. 5.60 4.39 5.42 5.27 4.16 5.29 5.24
Swale20-15 Dry Det. Exist. 7.30 6.34 6.58 6.75 6.34 6.58 6.75
Control Structure Summary Table - Proposed Conditions
Disposition Bleeder
Control [Exist./ Weir Type/ Weir EL. Bleeder Type/ -
Structure: Prop./ Geometry (ft-NAVD) Geometry .
- (ft-NAVD)
Modified]

ExCS20-1 Modified Internal Weir Wall 3.40 -- -
ExCS20-2 Exist. Internal Weir Wall 3.42 V-Notch (31 degrees) 1.92
PrCS20-1 Prop. Raised Type H Ditch Bottom Inlet 3.40 V-Notch (43 degrees) 1.92
PrCS20-2 Prop. Raised Type H Ditch Bottom Inlet 3.40 V-Notch (43 degrees) 1.92

PrCS20-3 Prop. Raised Type H Ditch Bottom Inlet 3.40 == -

PrCS20-4 Prop. Raised Type E Ditch Bottom Inlet 3.40 == --

Min. Berm/Min. EOP was used to determine the criteria to raise
the control structures in the ponds for System C14-NCYP.
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Min. Berm/Min. EOP was used to determine the criteria to raise the control structures in the ponds for System C14-NCYP.
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Appendix E

1-95 PD&E From Commercial To Cypress, FM# 435808-1-22-02
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